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HAT’S the message for the man who is disappoin® i ever results 
shown by his building material: “Spruce up! Use Xy aed Spruce.” 
The use of Kyanized Spruce assures lightness and at strength. 
Added to these qualities is a cahenes which insures grec - urability, is rane 
free from bleed, smell or discoloration and makes it lessinf’ .aable than 
ordinary wood. Spruce up! 
Use Kyanized Spruce for Bridges, Piers, Roofs, Gutters, ~...tling, Sills, 
Posts, Poles, Basement Floors, Surveyor’s Stakes, etc. 


Let us send you the details. 


BERLIN MILLS CO. - PORTLAND, MAINE 
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A novel method of constructing small, cylindrical open 
caissons of Lackawanna Steel Sheet Piling, as utilized in 
foundations for the new plant of the Buffalo ar 


General Electric Company a 8\ SS 
7 \ ian 
A timber pile was first driven on the location of the center of each pier, . Wi \\ 
eeadh-a . ° Mast revolves with steam hammer 
dressed at the top and a hole bored on its exact pier center. Excavation 
was then made around this center pile to near the water level and a Frame with hammer a. 
Se ; . tnctin O 

lower templet set into position and secured to this center pile. An assem- vertically on mast “ 
bling tower of wood was then placed over lower templet and upper tem- 


plet and guide ring centered in this tower in position over the lower templet. 
Two cableways with two timber towers 70 feet in height, on skids and suscepti- 
ble to being shifted readily, were constructed over the center lines of two rows of 


piers and were used to handle the steel sheet piling, steam pile driving hammers and 
wooden assembling towers, as shown above. 


~ 
To hoisting engine 


1 Nia. Frame 
| Fl oP Steam hammer adjust- 
} 


able in frame to various 
diameters of circles 


The steel sheet piling was assembled one bar at a time around the templets, the 
cableway being of sufficient height to raise the sheet piling bars above the 33-foot 
sheeting already assembled and permit the additional bars to interlock with the tops |_-a Uaner template and 
of assembled bars. The position of the cableways also permitted all of the piles in = eT a 
one cylinder to be assembled before driving any. 


In other words, the entire cylinder could be set and held vertical and the closure 
pile assembled for its entire length. A 14 by 14-in. wooden mast 42 feet long and 
then mounted and held in position on top of the wooden pile by a 2-in. steel pin and 
guyed at the top by four 3-in. wire cables, this mast being free to revolve within the 
top templet. 


Assembling tower 


Stee! Sheet Piling in 
A 5,000-lb. steam pile-driving hammer was then raised by the cableway and sup- WF position as assembled 


ported from the mast by a frame of structural steel so designed as to allow the ham- before being driven 
mer and frame to slide freely upon the mast, and the mast being free to revolve. the ELEVATION 

hammer was offsetted from the mast just right to bring it central over the steel sheet 

piling to be driven. The driving hammer was lowered or raised by a set of double cia 

blocks provided on the side of the mast above the hammer, the power line passing i i Guide ring 

over a shieve in the top of the mast to the stationary hoisting engine. } E : ee wad loool 


Y . . :  Toam~ ETT 
Two steel sheet piles were driven about 3 or 4 feet at a time by the hammer and 
the hammer raised and placed upon two adjacent piles, driving them about the same 


distance. This operation was repeated until the entire caisson was driven into bed SECTION 
rock. 


Centering pile =F | 


4 


Next week's advertisement will show some of these caissons and how they were 
utilized as permanent parts of the foundation. 


~Stee! Sheet Piling in 
position as driven 


If interested in foundation work you should have our book “Lackawanna Steel Silt 
Sheet Piling” and you can also have our engineering advice for the asking Fine sand 


ackawanna Steel Company 


General Sales Office and Works: Lackawanna, N. Y. 


NEW YORK CLEVELAND DETROIT 
BOSTON CINCINNATI ST. LOLIS 
BUFFALO CHICAGO ATLANTA 
PHILADELPHIA SAN FRANCISCO 
Licensees for the manufacture of Lackawanna Steel Sheet Piling 
For Great Britain and British Colonies in the Eastern Hemisphere, Cargo- 
Fleet-Iron Co., Ltd., Middlesbrough, England For France, Italy, Spain, 
French Colonies and Protectorates, Italian Colonies and Spanish Colonies 
in the Eastern Hemisphere: Cie Des Forges & Aciéries de la Marine et 
d'Homécourt, Paris, France. 
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Lackawanna? %4'x Ye Straight-Web or Bent-Web Pilly-q 


Boulder clay and 4g > ~~ Pe ene 
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Developing More Water Power on 


A hydro-electric development, 


made within the residential limits of a large city, 


Gemesee at Rochester 





novel because made under thus providing a low water head of 137 ft. in the new 
inusual topographical conditions and also because it is project, a gain of 15 ft., due to the extra head of the new 
is how upper pond and to the utilization of 3 ft. of rapids now 


under way by the 
Rochester Railway 
and Light Co. at 
Rochester, N. Y. 
The 


Pour 
Genesee Riv- 


er in its flow 
through the city 
has four falls to- 


taling 227 ft. in 
head, in addition 
to 22 ft. of inter- 
vening rapids. For 
years the 
has had 
devel- 

the 


some 
company 
two, power 

opments at 
lower falls, 
known as. station 
No. 5 at the low- 
er falls and_sta- 
tion No. 15 at the 
middle falls about 
1,400ft. upstream. 
The former sta- 
tion, shown in the 
foreground in Fig. 
1, develops 8,860 
hp. from the 94-ft. 
head by taking the 
water from be- 
hind .a low diver- 
siondam rounding 
the crest of the 
falls. The middle 
falls station, seen 
in the far back- 
round of Fig. 

and:also in 


two 


Figs. 

and 7%, develops 
) 700 hp. from the 
2i-ft. head by tak- 


¢ -water from 
chinds a gravity 
ection — concrete 
im 6 ft. high. 


The'new project consists in supplanting the upper dam 
a new movable dam 16 ft. 
nd-13 ft. and in building a tunnel carrying the water 
m this pond clear down to the face of the lower cliff,. 


a eee 





LOOKING UP THE GENESEE RIVER FROM DRIVING PARK BRIDGE, 
ROCHESTER, N. Y. 


5 in foreground; Station! No. 
in far background 


Old Station No. 


5 and site of new dam 


development 


high which will elevate the. .tabulation: 


installation of 32,000. hp. 


between 
falls 


This increase of 


W asted 
the Two 


head and the in 


creased — efficiency 
of the new tur 
bines increase the 
available power to 
about 20,000 hp. 
In addition the 
increase of height 
of the dam makes 


possible sO large 
behind 
hand- 


peak 


a storage 
it that for 
ling short 
loads the output 
may be raised to 
18,000 hp. The 
new dam is made 
up of movable 
sections, as shown 
in Fig. 
the river is 
ject to flashy 
floods. Its maxi- 
mumrecorded 
flow is 45.000 cu. 
ft. per sec.; its 
minimum is 150 
cu.ft. per sec., so 


3, because 
sub- 


that. auxiliary 
steam power Is 
required. , When 


the new project 
is completed the 
old station No. 
15 will be aban- 
doned and the en- 


tire power ~ con- 
centrated in new 
station No. 5, old 


station No. 5. be- 
ing removed. The 


data on.the new 


can best be appreciated by the following 


Turbine Installation—Estimated cost,’ $1,056,000: for present 
Ultimate capacity of plant, 


48,000 
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Penstocks—Three penstocks are carried 
X*OLD INCLINED RAILWAY out of the rock. One is closed off wit! 
a steel bulkhead. These are 13 ft. in diam 
eter and built of %-in. plate. They ex 
tend about 30 ft. into solid rock. 
Tunnel—Horseshoe_ shape. Area, 31 
sq.ft. Capacity, 3,900 cu.ft. per sec., wit! 
a velocity of 12.3 ft. per sec. 
Dam—Movable_ steel structure wit! 
concrete base and piers. Total length of 
spillway, 400 ft., made up of four Tainto: 
gates each 50 ft. long and 16 ft. high and 
two sector gates each 100 ft. long and 16 ft 
: high. Each Taintor gate weighs 40 tons 
“GNoRETE We as S % a eg gate sae ee tons 
7 wo hinges to each gate. Sach sector 
100" 200’ 300’ 400" 500’ ne, atoere gate weighs 150 tons. Each sector gat: 
hinge weighs 90 tons, being continuous 
and 100 ft. long. 
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FIG. 2. PLAN OF NEW POWER DEVELOPMENT OF ROCHESTER RAILWAY Intake—Located in center of river. Has 

AND LIGHT CO. ON GENESEE RIVER 16 openings 10 ft. wide by 12 ft. high 

eight on each side of building; controlled 

hp. Turbines are I. P. Morris Co. vertical Francis type, devel- by steel gates operated by traveling electric hoist from abov: 

oping 16,000 hp. at a head of 130 ft. Speed, 180 r.p.m. Weight Rubbish kept out by outer curtain wall which extends 4 ft 
of one turbine, 272,000 Ib Governors are I. P. Morris Co. below low water and by steel trash racks inside building. 

double floating-lever governors, water operated. Weight of Pond—tTotal storage from El. 375.5 to El. 390 equals 23,000,- 

one governor, 43,000 Ib. 000 cu.ft. of water, which will produce 25,000 kw.-hr. of energy. 

Generators are Westinghouse 12,500-kv.-a., three-phase, 60- Surge Tank—A steel-plate differential surge tank 60 ft. in 

eycle, 11,500-volt. A combined efficiency of turbine and gen- diameter, 48 ft. deep, with riser 18 ft. in diameter, built unde: 






erator of over 88% is expected. Mounted on each generator is R. D. Johnson’s patent. 

a 250-volt 100-kw. direct-connected exciter. It requires 57,500 4 . sie 

cu.ft. of air per min. to cool each generator at full load. The CONSTRUCTION W ORK To Br DONE 

rotating parts of the exciter, generator and turbine and the The construction elements of the new development 

hydraulic thrust of the turbine are carried by a Kingsbury ; P . . . 

pearing capable of supporting: 206 thus. consist in the erection of a new movable dam at the middle 
Power House—Reinforced-concrete and_ steel building. falls, the driving of a shaft in the river at that point and 

'rese ngth, 90 ft. Wi increase 25 ft. whe i , : + ow 

Present length, 9¢ ft. WHI be inerensed to £36 ft. when third = taunndl 1,400 ft lee Op tee see ee thee Ce Wt Ge Dower 

unit is installed. Width, 75 ft. Height, 112 ft. above rock. - : eh 

Will serve as a generating and substation and replace old falls, the sinking of a surge tank shaft just above the lower 

Stations Nos. 5 and 15. falls but in the bank to the east of the river and the 
Valves—Flow of water is controlled by Johnson valves 1 4° » . 6 : T - 

r » re s § rs » Ts é 
contained in the penstock. These valves serve as venturi building of the power plant alongside of old station No. 5 
meters for measuring the flow of water. at the lower falls. 
































Valve 


Ane or 


Cc 






Top_of East Chiff El.460 





Cliff coated with 
Gemert by Cemertt Gun 








Section of 






































Difererrtial—- as Tank 
£1 590 % dee Stee! Surge Tartle ’ Looking 
(Aj 77. eee 
Fow—>- LY” middle Falls ” Low Water 1.360% South 
ene . i 7 £13570 “ Closed 
hd ee Wetol Limestone? ovemmite ' ey Section of Johnson Valve 
chaoui 20" ——— ae" [ron Cre 












be Sodus Shale 


£339.30 Lower Falls, El. 4] an Mouse 


ASNT IK 






Upper Medina 
‘Soeidindnees & Shale 












14,0002. \Yorbine 
& Genengrfor 


NS eS SEER 






re 


= L<77 


Lower Medina Silat & a ee ind ty. Wleve/ 


" Send thee Elbe 
Section of Tunnel and Power House Wee rg —_ 
la/ve 


















ing Mecharrisi 
Nor hlard 







meage and | 
5-ton Holst 







OPERATING FIHBS YD 


fronton 
S-fon Heist \/ / MY 


ELI ms 







1) tf? 


Swatch pernnieere Taintor Gate Cross vaeaaknen = <e 


Sketch showing Sector Dam 
FIG. 3. DETAILS OF NEW HYDRO-ELECTRIC DEVELOPMENT AT ROCHESTER, N, Y. 
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FIG. 4. COFFER-DAM JUST PLACED AT MIDDLE FALLS FIG. 5. SINKING INTAKE SHAFT BACK OF COFFER-DAM 





FIG. 6. CONCRETING PLANT ON EAST CLIFF OF RIVER 


FIG. 7. LOOKING DOWN RIVER FROM MIDDLE FALLS 


Serge Tartkh Site 


PR. 


FIG. 8 NEARER VIEW OF CONCRETING TRESTLES FIG. 9. BEGINNING WORK AT STATION NO. 15 


The operations now in progress comprise 


the construc- 
on of the east half of the dam behind a coffer-dam shut- 


g off that part of the river, the driving of the tunnel 
ithward from the surge tank shaft already completed 
( the erection of the power station. It is intended to 
mplete one-half of the dam in the present season and to 


complete the tunnel by ca rrying it through from the north 
end to the intake shaft to be sunk behind the coffe 
already in at the middle falls. 

The further progress of the work is not decided upon 
but it is thought that the station will be completed and 
allowed to take water from the finished half of the d 
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No. 15 out of service and 
building the remainder of the dam behind a coffer-dam 
cutting off the river clear across to the west bank. The 


scheme of operations depends upon the stage of the river 


before throwing old station 


at the time of “cutting in on the line.” 

Construction operations were somewhat handicapped by 
the topography, although the height of the top of the gorge 
permitted the economical use of gravity chutes from the 
vity streets, ending right at the gorge edge, to the work 
below. It was necessary, however, to do some extensive 
cutting to locate the construction railway along the east 
bank of the river. 


Correr-Dam aT MippLe Fass 
The preliminary work at the middle falls was the con- 
struction of the coffer-dam. This built of cribs 
formed from old freight-car sills—a common timber mate- 
rial in this locality. 


was 


These cribs, each 10x16 ft. in plan 
were built on shore, floated out in proper line and sunk 
by filling with rip-rap. When lined up they were con- 
nected by an upper and lower line of old freight-car beams 
which acted as waling pieces against which to drive 
wooden sheeting, which took fairly good hold in the thin 
mud covering to the rock bottom. 
the inside in Fig. 


This dam, shown from 
5 and also in Figs. 4, 7 and 8, has 
proved quite tight enough for all practical purposes. With 
the aid of minor defenses of sand-bag dams and emergency 
pumps, it has held the maximum 15 ft. head throughout 
the summer. Behind it have been built the piers for the 
cam and the head-house structure. The intake shaft was 
also started, as shown in Fig. 5, with the possibility in 
mind of working the tunnel from both ends but this idea 
has since been abandoned. 

Material is brought down to the river bed on narrow- 
gage cars with cable control, the track extending down 
from the mixing plant at Avenue B to the junction with 
another line leading to the surge-tank location. 


NoveL PNEUMATIC CONCRETING SYSTEM EMPLOYED 

The concreting of the dam and head house is being 
earried on with a pneumatic mixer and conveyor taking 
material as chuted down the cliff and shooting it about 
1,150 ft. to distribution trestles the work. The 
novelty of the scheme lies in the fact that the concrete 
materials—cement, sand and gravel—are shot dry from 
the mixer to within 100 ft. of the point of delivery where 
water is added through a nozzled sleeve. This machine 
is the invention of Alexander Jensen, 2 Rector St., New 
York City, and has never before been used on any 
extensive work. Mr. Jensen claims that the dry materials 
are carried through the pipe with far less resistance than 
wet concrete so that much less aid is required for the work. 

The conereting plant is shown in Fig. 6. Material is 
delivered by wagon at the foot of Avenue B (see map Fig. 
2) and is dumped down chutes to the storage house over 
the mixer. It was hoped at the beginning of the work to 
be able to use the rock taken from the work in the concrete 
and for that purpose a crusher and screen were installed at 
the mixer. This rock proved too soft and crumbly for the 
purpose and that part of the plant has been abandoned, 
gravel brought in by wagon being used instead. The com- 
pressor plant is located on top of the cliff and three 
storage tanks alongside of the mixer house feed the pipe 
line at about 85-lb. pressure. 

From the mixer an 8-in. flanged wrought-iron pipe-line 
is carried along the base of the cliff to the site, where it 


over 
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is led to various parts of the work on the trestles show: 
in the views. The water is added just before the pij. 
reaches the trestle through a sleeve pierced with nozz\ 

connected to the city water-supply, under about 75-|! 

head, 30 Ib. of which is due to the drop from the wat 

main on the upper street level. The concrete starts i: 
the pipe under about 85 lb. at pressure but this drops 1 

near 60 lb. at the water entrance and to about 55 Ib. at 
delivery. The work started with a supply of 1% cu.ft. o 
air to each 1 ft. of pipe line but this has since bee: 
increased to *4 cu.ft. per 1: ft. of line. The water | 
controlled by a man at the sleeve who adds it accordin, 
to judgment when he hears the roar and rattle of thi 
charge approaching through the pipe. This judgment i: 
controlled by the appearance of the delivered mix. Eac! 
charge is 14 cu.yd. 

At the delivery end the mixed concrete is dropped int: 
a box where, when necessary, it can be stirred up into a 
more thorough mix, and is then chuted to proper locations 

A great deal of trouble has been experienced with wea: 
of the pipe not only on the bends which frequently requir 
replacement but even on the straight line. Clogging of 
the pipe line, with consequent necessary removal of thi 
clogged section, and inadequate mix at the delivery boy, 
has also occurred at times. 

“At the lower falls the work to be done consists in the 
construction of the new power house with the connecting 
penstocks to the tunnel which emerges from the face of the 
cliff just above the power house. This required the 
demolition of an old unused building just below the old 
station, the clearing of the talus which shows clearly in 
Fig. 1 and the erection of the new station partly on the 
rock so cleared and partly on rock formerly under water 
below the old station. For this latter work a small coffer- 
dam of crib construction similar to that used at the middle 
falls but built right in place was set up early in the 
summer and the excavation for the new tail-race by steam 
shovel sending spoil by cable car down the gorge is now 
under way back of the coffer. 

All material for this part of the work is brought in by 
an old inclined railway (Fig. 9) leading down from the 
street level above. This railway, however, is not large 
enough for the future needs of the station, and a new one 
280 ft. long, on an angle of 4214° is to be built with a 
capacity of 40 tons. The concrete for the station is mixed 
by a rotary mixer located alongside the top of the incline 
and is distributed by an Insley chute to wherever required. 


DrivinG THE TUNNEL 


The tunnel, details of which are shown in Figs. 2 and 
3, is 1,400 ft. long and of horseshoe section, nearly equiva- 
lent to a circle 20 ft. in diameter, that is 317 sq.ft. It has 
a capacity of 3,900 cu.ft. per sec. with a velocity of 12.5 
ft. per sec. It is being driven through Upper Medina 
sandstone and shale, a formation of sufficient solidity to 
dispense with timbering except at isolated places where 
there is considerable scaling. Work is being prosecuted 
entirely from the surge tank shaft toward the middle falls, 
though the short section to the north has already been 
cpened and is used for ventilation and to carry out smal! 
quantities of rock for plums in the power house concrete 
The main spoil, however, is carried back from the face t: 
the shaft where an elevator takes it to cars on the construc 
tion railway along the river edge. These cars deposit th: 
spoil along the shore just.above the middle falls? 
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The tunnel is being driven in full-width heading, with 
a bench of about 13 ft. which is carried along with each 
shot. Mucking is done with a Thew shovel, electrically 
lriven, which runs on rollers and is of such radius that 
it ean be readily dig into the bench spoil and turn inside 
the tunnel to deposit the muck in waiting mule-cars on a 
narrow-gage track. This shovel has a special swivel joint 
cn the bucket so that the bucket will turn sidewise when 
it hits an immovable piece of rock, thus obviating the 
danger of blowing a fuse from overload, a common trouble 
with electric shovels. The bucket is 54 cu.yd. capacity. 

The tunnel is to be lined with concrete behind Blaw 
steel forms, but the method of mixing and depositing the 
concrete has not been decided upon. 

The cliff face above the surge-tank shaft and the new 
station was badly weathered and subject to dangerous rock 
falls. Preliminary to any work there the whole face was 
cleaned with a high-power hydraulic jet and subsequently 
was covered with about 1% in. of cement mortar applied 
with a cement gun, devised by Alexander Jensen, who also 
ic the inventor of the concreting machine used in the dam. 
This surfacing of mortar follows closely the irregularities 
of the rock face and resembles in appearance the saline 
deposits in a cave, but it seems to consolidate the rock face 
und to prevent the small rock falls which might cause 
trouble after the plant is complete. 


ENGINEERS AND CONTRACTORS 


The whole project described herewith is under the direc- 
tion of James T. Hutchings, General Manager of the 
Rochester Railway and Light Co. Franklin J. Howes is 
Chief Engineer of the company and Frederick W. Fisher, 
Field Engineer. Charles M. Whelan is in charge of the 
design of the hydraulic work ; the movable dams are under 
Edgar R. Crofts and the electrical features under Walter 
S. Burch. Norman H. Guinter is Resident Engineer. 
The entire contract is held by the Dock Contractor Co., 
of Hoboken, N. J., of which W. V. MeMenimen is vice- 
president and general manager, and William G. Thomp- 
son, superintendent. 
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Experiments with Submerged 
Orifices and Tubes 


By T. C. Roagers* anp T. L. Suitut 


The subject of this paper was suggested by a paper 
by C. B. Stewart, on “The Flow of Water Through Sub- 
merged Tubes; Results of Experiments at the University 
of Wisconsin,” published in Engineering News, Jan. 9, 
1908. In his experiments only one size of orifice was 
used, a 4-ft. square, and the entrance conditions and 
length of tube were varied. No experiments were made 
with heads of more than 0.4 ft. 

In the experiments herein described, three sizes of 
orifices were used, 6-, 8- and 10-in. squares; and the 
length of tube was varied, but square edges at entrance 
were used throughout. Heads up to 2.2 ft. were 
mployed. 

Although these two investigations were carried on un- 
ler somewhat different conditions, the results agree very 
losely and seem to indicate that for submerged square 

*American Telephone and Telegraph Co., New York City. 


eee in Civil Engineering, Cornell University, Ith- 
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iubes with square edges at entrance there is a definite 
law, hitherto unknown, regarding the relation between 


aa 


length of tube and coefficient of discharge. 
EQUIPMENT FOR EXPERIMENTS 


The experiments were made at the hydraulic labora- 
tory of Cornell University, located in Fall Creek gorge 
below Beebe Lake, which furnished an abundant gravity 
supply of fresh water. The water is taken from the lake 
through a 48-in. pipe and thence delivered to the testing 
flume through a 10-in. pipe, under about a 40-ft. head. 
Control is by a 10-in. gate valve. The testing flume is 
of concrete with walls 4 in. thick. It is 2 ft. wide, 4 
ft. deep and 26 ft. long. The details are shown in 
Fig. 1. The galvanized-iron baffles in the flume near 
the supply pipe caused the water to approach the orifice 
without eddies. Surface commotion was reduced by a 
wooden float, 3 ft. long, placed downstream from the 
baffles. 

The bulkhead containing the orifice and tube was 
located 10 ft. downstream from the nearest baffle, the 
arrangement being shown on Fig. 1. The planks of 
the bulkhead were tongue-and-groove 3 in. wide, 134 in. 
thick and surfaced on the upstream face. The bulkhead 
Was thoroughly calked, and no leakage could be detected. 

The orifices, except the sharp edge, for the three dif- 
ferent sizes were cut out of a clear white-pine plank 12 
in. wide, 2 ft. long and 134 in. thick, surfaced on both 

‘ Adjustable 
lO Supply Pipe IFN iNo2 Y Stop Planks 


Float Gage 
bormectioris 









‘Bulthead and \ 
Experimenta! 2 
Oritices | R 





FIG. 1. ARRANGEMENT OF FLUME FOR EXPERIMENTS 
ON SUBMERGED ORIFICES AND TUBES 


sides. Care was taken to keep the edges square. The 
tubes were constructed of clear white-pine boards, %4 
in. thick and surfaced on both sides. After being fitted 
accurately to their respective orifices, the tubes were 
held in position by cleats. The long tubes were braced at 
the top and bottom 1 ft. from the exit. 

The sharp-edge orifices were cut out of No. 26 gal- 
vanized-iron plates, 2 ft. square. The edges were made 
uniform and smooth by finishing them with a fine file. 

At the exit end of the testing flume, 11 ft. 3 in. down- 
stream from the orifice, there was constructed a second 
bulkhead of stop planks. These planks were 3 in. wide 
and could be removed one at a time, thus facilitating 
an easy change of head on the downstream end of the 
flume. After passing over the stop planks the water was 
led through a galvanized-iron downspout by means of 
which the flow could be diverted either into the measur- 
ing tank or into a waste pipe. 

Three float gages were used to determine the height 
of water in the flume. Gage 1 was situated 2 ft. 6 in. 
above the bulkhead. Gage 2 was 3 ft. below the bulk- 


head; and Gage 3 was 1.3 ft. below the bulkhead. The 
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FIG. 2. RESULTS OF EXPERIMENTS WITH SUBMERGED ORIFICES AND TUBES 


connections of the gages to the flume were 84 in. in the diverter so that as the water was diverted into th: 
diameter. The gages read to 0.001 ft. tank and out of the tank, an electric circuit was made. 

The measuring tank had a capacity of 400 cu.ft. It The completion of the circuit rang the bell sharply and 
was constructed of concrete and was provided with a indicated the instant of diversion on the chronograph tape. 
float gage which gave cubic feet directly. The gage read The chronograph was connected to a seconds pendulum. 
to 0.1 cu.ft. thus giving a mark on the tape each second. The tap 


ran at a fairly uniform rate and time was read to 0.01 
GENERAL Metiop OF MAKING OBSERVATIONS 


TABLE 1. ORIFICE-AND-TUBE COEFFICIENTS FOR 
VARIOUS HEADS 


Values taken after averaging curves of Fig. 2 


The program followed was uniform throughout the 
experiments. Observer No. 1 adjusted the flow_by re- 
moving or replacing stop planks and by varying the 
supply of water. After the water on both sides of the 
orifice had very nearly reached the desired levels, suffi- “a a 6s Ue As kk a 
cient time was allowed to elapse for the flow to become sinensis” lla senninsuiinnncmmsstistaaiahs dealt 


steady No. 1 then signaled to No. 2. No. 2, after a Sha 599 0.598 0.598 0.598 0.600 0.601 0.601 0.602 0.603 0.604 0.600 
: 7° : _ 5 . me 0.293 .642 0.641 0640 0.640 0.640 0.640 0.640 0.641 0.642 0.644 0.641 
warning signal, diverted the flow into the measuring 0.500 0.671 0.669 0.670 0.671 0.672 0.674 0.675 0.677 0.679 0.673 
Pe at > I 0.738 \ > 0726 0.727 0.728 0.829 0.731 0.732 0.734 0.736 0.738 0.729 
tank. When the tank was nearly full, No. 2 gave an- 0.998 © 0.771 O.771 0.771 O.77L 0.770 0.770 0.771 O.771 0.772 0.774 0.771 
" ° ° : A73 0.796 0.796 0.796 0.796 0.796 0.796 796 0.797 0.797 797 796 

other warning signal and diverted the flow into the waste 1.473 196 0.696 0.796 0.796 0.796 0.796 0.796 0.797 0.797 0.797 0.7 


: ————3-In._ Orifice ——________, 
pipe. Sharp edge 0 603 0.605 0.607 0.607 0.607 0.606 0.606 0.605 0.605 0. 0.605 
en » Rilking , . acurina ts ee 2 0.215 0.624 0.623 0.622 0.621 0.620 0.619 0.618 0.618 0.619 0.620 0.621 
During the filling of the measuring tank all three 0.474 0.643 0648 0.651 0.653 0.653 0.654 0.654 0.654 0.655 0.655 0.652 
gages were read. The level of water in the tank was 0.740 0.707 0.703 0.700 0 TOL 0.703 0.705 0.708 0.710 0.713 0.715 0.706 
Br ; : ; ; ; : 0.981 0.759 0.758 0.758 0.759 0.769 0.764 0.765 0.765 0.765 BS 0.762 
read before and after, a correction applied from a eali- 1 a4 0.783 0.782 0.782 0.783 0.784 0.786 0786 0.786 0.786 0.786 0.784 
; ° . ° ° 2.482 0.790 0.790 0.790 0790 0.790 0.790 0790 0.791 0.793 0.795 0.795 
bration table, and the total quantity determined in this 3.425 0792 0.795 0.795 0.796 0.796 0.796 0.796 0.796 0.796 0.796 0.795 


| 
i 
‘ 
| 


———_—__—_———_ Head in Ft. ——_—_—_ 


‘oefficient 


Length 
verage 


A 
( 


way. o——_—- 10-In._ Orifice -_—— 


The time was observed in two ways. For runs of — aa ae on aa oon oan ppt ‘ 490 6.633 : i. 
3a “ » > ney +} « > ors ‘ silage 1 0.497 0.666 0.669 0.671 .672 0.673 0.673 0673 0.673 0.672 0.671 
less than 2 min. duration, a chronograph, an electric wre OTHE ike CTRL 64s Otal G 7h aE oe eee: 
bell and several batteries were connected in series with 1.011 0.770 0.770 0.771 0.774 0.776 0778 0.781 0. 787 0.776 
, 1.513 0.805 0.803 0.803 0.803 0.803 0.803 0803 0.803 0. ‘ 0.803 

2.514 0.804 0.802 0.802 0.801 0.802 0.804 0805 0.807 0.809 0. 0.805 
3.520 0.811 0.808 0.805 0.803 0.801 0.800 0.799 0.798 0.796 0.797 0.802 


bed — a =} 
See 


sec. The bell was used to check the chronograph time. 
Observer No. 1 noted the time of each ring to the near- 
est fifth of a second, using a watch with a sweep-second 
hand. For runs of more than 2 min., the chronograph 
was omitted and the time was taken by observer No. 1. 
He was checked to the nearest second by No. 2. 


CONCLUSIONS 


Curves were plotted between discharge coefficient ani 
head for each length of tube (Fig. 2) and also between 
average discharge coefficient and length of tube (Fig. 3). 

hiiaieidbonael detalii the latter being expressed as the ratio of tube length / 
OA 08 12 16 20 c4 27& Se . ne olde of Mets » antiias 2 
Lenath of Tube Divided by Length of Side of Square=§ to the side of the square ori ice Reis 
The curves plotted showing variation of discharge co- 
FIG. 3. CURVES SHOWING EFFECT OF CHARGING a .: aie ed ad 7 
LENGTH OF ORIFICE TABLES efficient with head indicate that in most cases th 


From experiments by Rogers and Smith and C. B. Stewart is a slight increase in coefficient with higher head-. 
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This increase is not pronounced, however, except in one 
or two curves, and in some cases there seems to be a 
decrease in the coefficient with higher heads. At any 
rate there is no definite form that will fit all the curves. 
Some are nearly straight horizontal lines while others 
rise rapidly, or dip in the middle. Most of the observa- 
tions give good lines, but in some cases (and this is 
more apt to be so with L/D = 0.50, 0.75 and 1.00) the 
points seem to be scattered about the diagrams irreg- 
warly. 

From the head-coefficient curves, Table 1 was pre- 
pared, giving coefficients for every 0.2 ft. up to 2 ft. 
The average of these was used in plotting the curves 
between L/D and discharge coefficient C. 

All the curves between L/D and C seem to have the 
same general form, the coefficient rising rapidly with an 

TABLE 2. ORIFICE-AND-TUBE COEFFICIENTS FOR 


VARIOUS LENGTHS OF PIPE 
Length of Tube 


Divided by Rogers and Smith CG. Average of 
Side of ———— Heads 0.2 to 2 Ft. ———--—,, Stewart, Four Sizes 
Square, L/D 6In. Sq. 8In. Sq. 10In. Sq. Average 4 Ft. Sq. of Orifice 
Sharp edge 0.600 0.605 0.613 0.606 0.604 0.605 
6.25 0.635 0.625 0.637 0.632 0.640 0.634 
0.50 0.673 0.657 0.672 0.667 0.692 0.674 
0.75 0.732 0.710 0.730 0.724 0.739 0.728 
1.00 0.771 0.764 0775 0.770 0.760 0.767 
1.50 0.796 0.784 0.803 0.794 0.777 0.790 
2.50 0.799 0.791 0.805 0.798 0.795 0.797 
3.50 0.799 0.795 0 802 0.799 0.810 0.802 
increased length of tube L/D = 1.5, after which 


there seems to be very little increase. The greatest dis- 
crepancy between any two of the curves is between the 
6- and 8-in. orifices at L/D = 0.75. The discrepancy 
here is only 3%. These curves, together with C. B. 
Stewart’s curve of the same nature for orifices 4 ft. 
square, are shown in Fig. 3. 

Table 2 was prepared, showing the coefficients for all 
four orifices for L/D = 0, 0.25, 0.50, 0.75, 1.00, 1.50 
2.50 and 3.50. Average coefficients were taken using 
only the orifices experimented on in the present inves- 
tigation. The greatest discrepancy between an individ- 
ual observation and the averages (with one exception) 
is 3.8%. Another set of averages was taken, including 
Mr. Stewart’s coefficients. The greatest discrepancy 
from these averages for a curve is 3.2% (Stewart’s curve), 
and for an individual observation 4.4%. 

The general conclusion may be drawn from these. ex- 
periments that annexing a tube to a submerged square 
orifice will greatly increase its flow under a given head, 
until the length of tube is equal to about 114 times the 
side of the square. A longer tube will not decrease the 
flow, unless the friction is large, but it will not mate- 
rially. increase it. 

Another interesting fact brought out is that for free 
discharge into the air the coefficient does not vary, but 
remains at about 0.610, whatever the tube length. This 
value is about 34% greater than the submerged sharp- 
edge coefficient and corresponds to the submerged coeffi- 
cient for L/D = 0.05. From this it follows that, given 
i square orifice with a tube attached and a fixed head 
of water upstream, a greater quantity may be made to 
‘low through the orifice by submerging the downstream 

ide than will flow if the orifice discharges into the air. 
This fact was verified by experimentation. 

These experiments formed part of the work on an 
undergraduate thesis at Cornell University. The writers 
‘lesire to acknowledge the aid of Prof. E. W. Schoder 
‘i suggestions as to the scope and conduct of the work. 
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Resurfacing Macadam Roads 
with Small Brick Cubes 


Some years ago J. Y. McClintock, County Engineer of 
Monroe County, N. Y., devised a new type of road in 
which 2-in. cubes of concrete laid on a sand or stone bed 
formed the wearing surface. The first experimental 
road was described in Engineering News, Mar. 3, 1910. 

Some of these stretches of road have been in service 
for five or six years, but they have not proved entirely 
successful, mainly, it is thought, because of the lack of 
strength or toughness in the concrete itself. The indi- 
vidual blocks have broken or become edge worn, so that 
it has been necessary to replace them or to cover with an 
asphalt or tar coating. 

About the same time, however, experiments were made 
with similar small cubes made of clay, and these have 
worn much more satisfactorily, so much so in fact that 
Mr. McClintock is favorably inclined to use them ex 
tensively in resurfacing worn macadam roads. This sea- 
son he has covered an experimental stretch with apparent 
success, although the test of time has not yet been applied. 

The blocks used are 214-in. cubes of vitrified clay, 
made by the Corry Brick and Tile Co., of Corry, Penn., 
and supplied at Rochester for $2.50 per 1,000. Each 
block weighs about 1 Ib. In resurfacing the road the 
old worn top is brought up to a smooth crown with sand 
and then rolled. On this surface the cubes are placed 
by hand, covered with a light coating of sand and the 
whole rolled to make the finished road. So far no joint 
binder has been used. 

In placing the cubes they are first laid out on a pallet 
work that can be done by a boy. The filled -pallet is 
then put down on the rolled surface and slid from under 
the cubes, leaving them in place except for simple tap- 
ping with a hammer. For stretches already put down, 
the resurfacing costs about $8,000 a mile for a 12-ft. 
width of road. 

The advantages claimed for the method are its cheap- 
ness, the ease with which local labor can be used, which 
is an important consideration in county work, and the 
readiness with which repairs can be made. If blocks wear 
down or break, they can be replaced by picking out and 
setting others in place. It is claimed that the road has 
a desirable resiliency also. 
ordinary brick road. 


It resembles in surface an 


In Monroe County, experiments were also made with 
local clay, which cannot be vitrified, and some sections 
of road with 2-in. cubes of this material were tried. It 
was found, however, that they were not tough enough to 
stand up under traffic. The 214-in. vitrified cubes are 
being used for the pavement of the new county bridge 
across the Genesee River at Charlotte. 
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Conservation of Stream Flow, the Pennsylvania State 
Water-Supply Commission says in its annual report, is needed 
in some sections of Pennsylvania to supply the public require- 
ments for water for domestic and industrial uses, as well as 
to safeguard against floods. Already in some cases, as on the 
Beaver River, industrial development is checked because of 
limited water-supply. The commission advises that, judging 
by experience of the Miami Conservancy District in Ohio, 
complete investigition of river regulation would cost about 
$15 per sq.mi. of drainage area. At this rate, the cost of a 
complete hydraulic survey of Pennsylvania, developing the 
possibilities for flood control, water-supply and water power 
would cost about $800,000. If the survey is carried on without 
interruption, it would be completed in five years. For lack 
of such comprehensive hydrographic knowledge, unfortunate 
investments are frequently made 
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Drawbridge-Type Locomotive 
Turntable 100 Ft. Long 


SYNOPSIS—-This table is fired rigidly by end- 
rail supports when in position and does not tilt 
as engines run on and off the table. It ts designed 
to turn very long Mallet locomotives. 


In the design of new 100-ft. turntables for the Atchi- 
son, Topeka & Santa Fe Ry. special study was given to 
the problem of eliminating the pounding action that 
ordinarily occurs when eng:.es are run on and off the 
table. The first of these tabies is shown in Fig. 1, in 
stalled at Albuquerque, N. M. 

Locomotive turntables when unloaded normally swing 
with the ends free and unsupported, and a source of 
trouble and expense with long tables is the pounding at 
the ends as the engine wheels cross the gap and the table 
tilts under the load. As one end of the table is apt 
to be higher than the fixed or radial tracks (especially 
in old tables), the longitudinal blows from engines run- 
ning on at this end are destructive to the center and 
its anchorage. On the Atchison System the experience 
has been that, with turntables of ordinary construction 
in pits 75 to 90 ft. in diameter, the annual cost for 
repairs to end wheels and center is from $400 to $500. 
With longer tables and the very heavy engines carried, 
the drop and pound at the ends would be much more 
serious. 

The new 100-ft. turntable is designed like a swing- 
bridge, with the rail ends projecting over the circle wall 
and having a_bearing:on the wall when the table is 
ready to receive an engine. This construction is shown 
in Fig. 2... In.this way there is no open gap between 
the fixed rail and: the table rail, and no tilting of the 
table,:the rails being. held rigidly at the same level. The 
end-rail:supports also render an end lock unnecessary, as 
they can be applied only when the table is in proper re- 
lation to the radial track, and when thus applied the 
table cannot be shifted from its position. 

The table is operated by a tractor running on the 
pit rail and driven The 
tractor is hitched to one end of the table, which swings 
but at the motor end there is a 
counterweight on the end floor-beam so that when the 


by a 20-hp. electric motor. 
on a center bearing ; 


table is empty the carrying wheels at this end are always 
down on the pit rail and the table rails are always level 
with the fixed rails. In other words, the empty table 


is always tilted, with its motor end down, as in Fig. 2. 


FIG. 1. DRAWBRIDGE-TYPE TURNTABLE WITH END- 


RAIL SUPPORTS 


The rules provide that the table must always | 
turned so that locomotives run upon it at the mot 
(low) end. They can be run off at either end, th 
weight of the engine bringing the high end down to t! 
level of the fixed radial tracks, so that the rail locks a: 
this end can be operated. 

On the circular wall of the pit the ends of the rai 
of the radial tracks are supported by heavy cast-ste: 
blocks bolted to timber sills on the masonry. Thesi 
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End of Table with End Rail Support and Rail Lock 


Detail of End Tilting Mechanism and Release Trip 
FIG. 2. END OF 100-FT. DRAWBRIDGE-TYPE TURNTABLE 
blocks extend beyond the rail ends, and the table rails 
project over the blocks. Shoes or wedges are fitted be- 
neath the ends of the table rails, Fig. 3, and when the 
table is in position and centered these shoes are driven 
forward (sliding on the base of the rails) so as to bear 
upon the inclined seats of the blocks upon the circ! 
wall. This makes a rigid connection. If the engine i- 
to run off at the opposite end, it is moved into such pos! 
tion as to lower that end, and the locks are then operate: 
as above. 

The centering or end-lock device consists of a \ 
shaped yoke placed between the rails (Fig. 4). The ra 
shoes are attached to its ends and suspended from th: 
track rails. The apex of the yoke is connected to a: 








sed to release the load. The tripper consisted of a 
track lever operated by the first wheel of the locomotive 
entering the table and crossing the center, thus shifting 
the camshaft so as to pull up the plunger and leave the 
motor end of the table unsupported. 





The tilting and tripping devices were applied to the 
irst table only and were used for only a short time. 
és While the operation was effective and satisfactory, it 
% was found that the additional cost and complication could 
ne saved by requiring the table to be turned so that its 
otor end always receives the load. This arrangement 

es Not cause any appreciable delay in the service. 
The table illustrated is installed at Albuquerque, N. 
\M., in a pit 100 ft. in diameter. It is of the through 
e, With steel plate girders, floor-beams and stringers. 
The table itself weighs a little over 90 tons. With the 
‘t-steel_ blocks to support the ends of the table rails 
(| the fixed rails of 46 radial tracks, the weight com- 
e of the table at Albuquerque is about 109 tons. The 
\l-load is 1,800 Ib. per ft., (1,300 Ib. for steel and 
lh. for track). Construction is shown in Fig. 3. 
’ ‘ie main girders are 97 ft. 5 in. long over all, with 
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a 
c 1m on a transverse shaft operated by a hand lever out- -a depth of 7 ft. 614 in. at the center and 4 ft. 61, in. 
E e the girder, so that by turning the shaft the yoke at the ends. They are spaced 15 ft. «. toe. They ha 
: vith the end shoes or wedges under the rails) is shifted 1%-in. webs, with flange angles Sxs8x8%4 in. and top and 
. and fro. bottom cover plates. There are stiffeners on both sides, 
e In the first table of this type, mechanism was fitted and inside gusset plate connections with the tloor-beams 
ty allow engines to run on at either end. For this pur- Framed between the girders and resting on their bottom 
“A 
2 
S 
= 
¥ 
s 
SS 
jae a 
Half-Section at End : Op Or rmasonry 
Socket for Showing Trucks Half Section through Center 
Hand Lever. 
FIG. 3. TURNTABLE 100 FT. LONG, WITH END-RAIL SUPPORTS: ATCHISON, TOPEKA & SANTA FE RY 
pose a tilting device (shown in Fig. 2) was placed at chords are ten transverse plate girders. The two at thi 
¥ the motor end. A camshaft operated a vertical plunger, middle are 40-in. loading girders 6 ft. 8 in. apart. Six 
iS vhich when lowered would take a bearing on the circle of the others are 42-in. tloor-beams. The two end _ floor- 
es rail and raise this end of the table so as to lower the beams are only 25 in. deep, so that they can be placed 
® opposite end correspondingly and enable the rail shoes be ee te ? - 
e to be driven. In order to prevent breakage of the tilting 
is device due to the weight of the engine, a tripper was 
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FIG. 4. DETAILS OF END BLOCKS AND RAIL LOCKS 


under the stringers. There are four lines of stringers, 
these being 18-in. I-beams, except that in the end panels 
15-in. I-beams are used. Diagonal bottom lateral brac 


ing is fitted in each panel. 
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The depth of tloor was insufficient for loading girders 
f plate-girder construction (between the two floor-beams 
at the center), and in their place there is a cast-steel 
loading frame fitted between the floor-beams. This frame 
is about 614x4 ft. and 3 ft. 1 in. deep, secured by 1-in. 
rivets, 

The table has the railway company’s standard center 


The load is 


carried by 20 rollers of hardened steel, riding on nickel- 


designed for a swinging load of 500 tons. 


steel tracks in the fixed base and revolving head. At 
each corner of the table is a truck having a frame of a 
pair of 15-in. I-beams. Upon the I-beams is a seat car- 


rving the end of the girder, and beneath them are the 


bearings for a pair of 27-in. wheels having their 5-in. 
» 


treads coned .?, in. in 12 in, 

The deck consists of 6x8-in. ties laid across the 
stringers, with their ends resting on shelf angles on 
the girder webs. “They are secured to these angles and 
the outside stringers Iyy hook bolts. The tees are spaced 
12 to 14/in. «& to c« and have two rows of filler blocks 
hetween them to prevent any creeping. 
the ends of the ties, fitted between the stiffeners, hold 
the ties in place. The track is laid with 90-Ib. rails, 


Side strips along 


outside of which are guard timbers 6x8 in., boxed out 
for the ties and bolted to them. 
tect the end-rail operating voke, and over the center is a 
plank cover with ring bolts for handling. On the floor- 


Timbers 6x6 in. pro- 


heams are blocks 2x12 in., 30 in. long, one under each 
rail. 

The radial tracks (16 at Albuquerque) have full-length 
‘O-lb. rails abutting on the pit wall. Their ends are 
awed square to the table track, and the clearance be 
tween the fixed and table rails must not exceed 3 in. 
‘ast-steel angle blocks are bolted between the ends of 
the radial rails. 

The circle track in the pit has a radius of 47 ft. 214 


in. to center of rail. It has a 90-Ib. rail, carried by 


creosoted ties O34XxX8 m2 1G. long, placed radially. 
These are spaced 12 in. c. to cat the main approach 
tracks and 18 in. « to ec. elsewhere. On each tie the 
rail is seated on a pair of wedge tie-plates, which pro- 
vide for adjustment of level. 

The pit is 5 to Ol, i. deep (beneath rail level) and 
i paved with 5 in. of conerete. The circle wall is of 
concrete 18 in. thick, with a footing 6 ft. wide to carry 
the circle track. Below this is a concrete base. On 
top of the wall are two circular lines of timbers, secured 
A conerete 
pedestal supports the center, and a 6-in, pipe extends 


by anchor bolts and carrying the rail blocks, 


under the pit and up through this pedestal to carry the 
In the floor of the pit are four con 
crete pedestals or jack blocks. With the table swung 


wiring for power. 


over these, jacks can be placed under the gird rs to 
raise the table for inspection. 

The table at Albuquerque is designed specially for 
handling Mallet engines of the 2-6-6-0 class, weighing 
“93 tons and having a total wheelbase of about 90 ft. 
or engine and tender. In these engines the distance 
from the center of the forward wheel to the center of 
eravity is 46 ft., or 39 ft. with tender empty, so that 
the engine can be approximately centered and balanced 
on the table. A four-wheel switching engine used in the 
vard has about 63,000 Ib. on one axle and 45,000 Ib. on 


the other. 
- 


This engine and a passenger engine of the 
class are commonly turned together on the table. 
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-Although this load cannot be centered, the lack of ba 
ance has not been found to interfere with the read: 
operation of the table. It can be turned through a fu 
circle in 14% min. This table-was built by the America: 
Bridge Co. 


The new type of turntable described above, with it- 


end-rail supports, tilting device and other special fea 
tures, was designed Ivy A. F. Robinson, Bridge Engines 
of the Ate hison, Topeka & Sante Fe Railway S\ stem. 
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More Details of Sioux City 
Concrete Paving Practice 
By T. H. Jounson* 


In answer to many queries which have arisen in 1% 
gard to the why and wherefore of our methods of co: 
structing ‘concrete pavements in Sioux City, Towa, « 
seribed in [ngineering News, July 27, 1916, the followi: 
has been prepared, 

Why not use a strike-board? I would not consicd 
abandoning our method of finishing with heavy floats 
order to use ‘a strike-board, and I think the heavy float 
ing would develop the unequal densities of the  strik 
hoard surface, just as rolling develops the soft spots 


the foundation; and we would have to depend on tli 


floating for the final surface anyway. 

There are most excellent reasons why we do not us 
a templet or strike-board. Our streets are nearly al 
hill-side streets, with the grade on one side frequent! 


from 2 to 4 ft. higher than on the other side. Three 
quarters of all the streets so far paved had previous!) 


been provided with combined curb and gutter. The for 


of the gutters and the widely varying heights on oppo 


site sides of the street have made it impossible to use al 
regularity in crowning the pavement. Our crowns 
extreme cases vary in a single block from nothing to 1 
in. Our workmen soon learn to form a good street sw 
lace without the use of a strike-board, and we have co! 
tinued to get along without it even where conditio1 
would have permitted its use. 


However, I think that there are legitimate objection- 
to the use of a strike-board. Where a mix is used a- 


a strike-board would tend to pull the coarse aggregat 
away from its mortar bond on one side, and so weaken tli 


concrete. Tt would certainly increase the density in fro 
of and lessen it behind the particles of coarse aggregat: 
destroying the uniformity of the structure, 

In using the strike-board there is not a uniformly di 
tributed quantity of concrete carried along in front. Part 


of the surface the strike-hoard scarcely touches, passilic 


over without disturbing the concrete. On other part 


ihe quantity of concrete in front will be considerable. 


und the strike-board will show a tendency to ride or wi 


act in part as a tamper. Again the result is unequa 


density. The workman in removing the surplus. co! 
crete from in front of the strike-board still further a 
eravates this condition. 

The usual directions for using a strike-board when a 
proaching a joint are to move it forward and work 
away from the joint. Working the strike-board aw 
from the joint on both sides is especially harmful. It 
wrong in principle and should never be practiced. 


*City Engineer, Sioux City, Iowa. 


dry as is being insisted on by most theorists, the use o! 


ee ae 































November 2, 1916 ENGINEER 
, In general any method of laying concrete pavement 

: that omits a possible means of uniformly increasing its 

nsity, is wrong. How much more then is a method that 

Fe tends to decrease the density ? 

F The following analysis of Sioux City paving practice 

a as been prepared to show in as brief a form as possible 

the why and the wherefore of each detail of practice: 


me 


AN ANALYSIS OF STOUX CITY’S PAVING PRACTICE, SHOWING 
ADVANTAGES THAT ACCRUE OVER AND ABOVE 
THOSE OF STANDARD PRACTICE 


{ Aligns flattest surfaces of coars 
Ginatie -eiak | face of pavement 
nrOatIng. : | Increas®s density and strength of concret» 
ae ee | Brings cement | Increases str: ngth and 
ore apply 


ix ee oo | toward surface resistance to abrasion 
as inca eee wade Makes concrete easier 


ter out through | 





aggregate with finished sur- 


to place 
a : } 
the surfacc L Wiesitia a weeks | Makes structure more 
ton mix uniform 


Makes concret> denser 
| and stronger 
' Saves tamping 
Avoids use of bridge in finishing 
Hastens time of finishing 
Makes therefore 


concrete denser, 


Extracts surplus water eivomeet 
3 Increases richn ss and str-ngth to- 
: | ward top where it is needed 
Neutralizes laitance 


Application of | Reinforces surface, making it strong and wear-resisting 
rich dry mix- 4 Gives additional mortar .to finish surface without disturbing 
tur coarse aggregate 


| 
| { Greater eas> in placing 
] | Finishing without a bridge 
Greater uniformity in structure of 
slab 
| Avoids injurious absorption by the 
| base and evaporation from the 
surface 
{ Makes concrete stronger 
More sanitary 
Lessens expansion and contrac- 
tion, reducing tendency to 
{ crack 
Gives rough surface without brooming 
Retards setting of surface | Preventing shrinkage cracks 
| concrete Increasing strength 
{ Gives thick, round corner not easily broken 
Finishing joint |} Gives dense, hard troweled finish which is strong and wear- 
| 
| 





Renders possible a | 


E | very wet mix 


| 
floating after | ae. 


placing dry mix } | 
ind until set- 
ting begins 


Makes concrete | 
less absorptive 





with “edger” resisting 
Avoids the use of protection plates 


I would like to add a few observations regarding the 

general outcry against a wet mix for concrete pavements. 

The argument against a wet mix is based on the results 

of laboratory tests, showing that a flowing consistency 

: is not so good as one that requires light tamping. These 

tests also show that a slightly drier consistency is not 
so good as one requiring just light tamping. 

If these tests prove anything, they prove that a thin- 
ner consistency than the ideal laboratory one should be 
ised in a pavement, because in a pavement the con- 
rete is spread in a comparatively thin layer, one surface 
of which is in contact with fresh earth, in an ideal con- 
dition to absorb moisture unless wetter than the con- 
crete—which it never is—while the other surface is ex- 
posed to the drying effect of the atmosphere. 





" 


* 


Street Dirt and Cleaning Not 
Measurably Unhealthful 


Another Banquo’s ghost that has been wont to frequent 
the banquets of medical health officers has been laid low 
‘iter two vears of careful investigation by the Committee 
1 Street Cleaning of the Sanitary Section of the 
\merican Public Health Association. The results of this 
vestigation were presented at the recent Cincinnati con- 

ution of the Association by Samuel Whinery, Chairman 

' the Committee, in the form of a somewhat lengthy 
port signed also by the other committee members; 
amely, George H. Norton, Buffalo, John T. Fetherston, 

Ne w York City, ©. M. Talbert, St. Louis, and Richard 
Fox, Chicago. The conclusions of the report have 
the more force because they are based not only on a 
‘\udy of matter previously in print but also on the 
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ING 
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responses to a questionnaire. Such of these 


* limited to a bake1 


responses as 
were available for use were, it is tru 
dozen, but they have much weight because they com 
such men as John T. Fetherston, Commissioner of Street 
Cleaning, New York; Dr. Haven Emerson, Commissione1 
of Health, New York City; Dr. Charles V. Chapin, 
Superintendent of Health, Providence, R. I, and Fred 
erick L. Hoffman, Statistician, Prudential Insurance C 
Newark, N. J. 

The conclusions of the committee are summarized 
the report as follows: 
of all the facts disclosed, and notwithstanding th 
and opinion that street dirt is not, on the whok 
serious menace to the public health, there is abundant reason 
for believing that street dust is a deleterious element in 
life, and that it is the principal source of danger to th: 
publie health from dirty streets and street cleaning operations 

If this be so, great attention should be 
venting its formation, and to its prompt and effectual 
from city streets. 

Summarizing 


In view 
testimony 


urban 


given to pre 


removal 


the results of our 
conclusions seem warranted: 

1. That and work 
as an occupation, is but little if any more 


investigation the follow- 


ing 
street cleaning 


connected therewith 


unhealthful than the 


average of other laboring occupations. ’ 
2. If street cleaners, who are constantly engaged upon 

the streets, and therefore intensively subjected to the effects 

of street dirt in all its forms, are not injuriously affected 

thereby, no great danger to the public health from street 


dirt and street cleaning operations is to be apprehended. 
3. That such danger therefrom ‘as 
wholly attributable ta street dust 
4. The dumps and land-fills composed of street waste (un- 
mixed with garbage) are not notably detrimental to the i] 
public health. ' 
5. While disease 


may exist is almost 


germs doubtless exist 


in street dirt and 


dust there is, at present, no positive evidence available that b] 
such germs are responsible for specific diseases, though i} 
the possibility and even probability of contagion thereby Li 
should be assumed. { 
It should be noted that we are, in this report, dealing with it 
the sanitary aspects, alone, of street cleaning There are | 
abundant reasons for keeping city streets clean regardless of ii 
the public health. | 
In conclusion the committee again calls attention to th if 
paucity of actual statistics and accurate scientific investiga- . 
tion in this field. The possible importance of the subject as a : 
factor in the public health entitles it to more careful study ; 
The number of employees in the street cleaning depart- : 


ments of our cities is sufficient to warrant their segregation 
into a separate class of industrial workers, and it is urgently 
recommended that street cleaning departments, public-health 
departments and the hospitals shall provide and maintain an 
adequate system of observations and records that shall enable 
us to arrive at reliable, definite conclusions as to the true san- 
itary aspects of street dirt and street cleaning. 


ns eaanaanana eat EOE NE 


ATI A RRR AINA nt ANA OE AE AAO 


It is well worth noting that figures for the six years, 
1909 to 1914, for an average of 5,504 employees in the 
Street Cleaning Department of New York City, show 
a death rate of 14.8 per thousand compared with a death 
rate of 15 for all males between the ages of 20-69 in the 
whole of New York City. 














The Life of Railway Rolling Stock on some of the older 
railways of New England appears to be pretty long A re- 
port has just been made to the Public Service Commission of 
Massachusetts on the passenger service of the New York, New 
Haven & Hartford R.R. The report, presented by George W 
Bishop, Chief of the Inspection Department of the Commission, 
shows that the company has about 252 locomotives engaged in 
local passenger-train service in Massachusetts which are 
from 13 to 36 years old. Of these, 168 are too small to give 
good service under the conditions imposed upon them, and 
engine failures with them are frequent. The company oper- 
ates about a thousand wooden cars in local passenger-train 
service in Massachusetts. About half of these are in good con- 
dition, and half of the remaining number need to be repaired 
to give good service. The remaining 250 have been in service 
from 29 to 40 years and are in generally poor condition. Re- 
cently the company retired 25 of these cars, and it has assured 
the Inspection Department that 169 more will soon be taken 
out of passenger-train service. 
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Trafiic-Census Methods and Some 
Results; St. Louis 


By WILLIAM 


SYNOPSIS—Methods 


fic CenSUS / thulating ane platting ( 


ot tak imdgan ¢ rle nde d traf- 


lata and some of 


fhat were shown: 


and the 


n trathe conditions 


; ca 
ws of standing vehretes 
frathe bu ordinance. 


St. Louis has recently completed an elabo 
traffic census ith the 
I mulation of traffic 


suitable pavement: (3) 


following objects in view: 


ordinance: (2) provision of 
direct connections 
street svstem: (4) 


up new thorough- 


making more 


and eliminating obstructing jogs in the 


widening existing roadways and opening 


fares where necessary. 

annual traffic census was started 
October, 1913. In that 
streets in the 
stationed at 


vehicles only, 


The taking of an 


the Street Department in 


counts were made on the most important 


downtown section. Observers were inter- 


sections, and counts were made of separat- 


ing them into four classes one horse, two-horse, passen- 


ver automobile and motor trucks. The department 
determining the of traffic of 


WO attempt to determine 


Was 


interested in volume 


| 1} 
ChiehHy 


Various classes, and Was made 
fonhave 

Rach year the trathc 
was extended until in 1915 it included not only the entire 
district, but covered the 


leading to the residential 


territory covered by the census 
main traveled arteries 


and the 


downtow!l 


districts principal 
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FIELD SHEET FOR TABULATING 
CENSUS (HALF SIZE) 


TRAFFIC 


1914 


observations 


census of and of 1915 inciuded 
1915, made at 173 
egular day census and at 14 points for the 


eht-tratlic census between the hours of 6 and 10 p-la. 


cross-streets, T Kt 
street 
puints for the 1 


cars. In were 


*Engineer, Department of Streets and Sewers, St. Louis, Mo. 


year 


HoLpEN*® 


In 1913, 1914 and 1915, counts of the number of standin: 
vehicles in the downtown districts were also made for t 
purpose of determining the amount of available roadwa 
and also the curb space occupied, which would serve as ; 
basis for proper regulation of parked vehicles, 

In 1913 and 


street 


1914 the observers were stationed at thi 
each. Tl! 
observers were located on corners diagonally opposite eacl 
other. Each man counted traffic 


intersections, two men being used for 


moving in the directik 


LOCATION- Ta Bata at Cha 
DIRE CTION- Gazer aud Weal GocnA 7 


«Get: /9 “YUE row Poe P’Itekw tim tte € 
Laer gouno Ir 


—_ 
+ r-— + 


“Boat 80uUN0 TOTALS 


: 


||| 78 ‘1126/4, 17, AZ ae 
| AIM 2, NN 2/36 Uf? Jo i 

oss i Je | 6/45.) W173 fo\fo., €F \3. 921 
oF 7166, 45,_\ i 


| 
{ 
| 
1 
$ 
| 
| 


{ 


sf __ 


|\AASSEMGER | 


| 
“és 


|VEMICLES@ 


WouR — 
2 
BETWEEN, D2? 

z 


OnF 
MORSE 
One 
HORSE 
Two 
| MOASE 
Aid 
veiwic 
ST CARS 


| Two 

| woase 

PASSENGER 
auto 


a 


7aean fap 4) 
{ 
| 
4 


} 
i 
' 


gag 24-22 122 20 


9810 


+—-+— + +4 ———— 
| 


45'| £15420 
21 | (9), $212) y 
H 4 
Y oles 4 8 
wai 6|66\ 20 | 


| 


7013.70: 11\/0\ 3 
20 247 /?\ 154 
790 90.274, 48 
+ | \ tt 
| 193) IAS fet {I 
| Fonmanoeo 2/9 pea tts ie 272 U8, 
pone ToTat 6/2 3S WIB 263, jae 
24°13 605) 21 \IISBI4 MN) AS 26/20), 


AV PER AR 


M\ 334 350, 


FIG. 2. FORM 1, FOR TABULATING HOURLY TRAFFIC 
which passed on his side of the street. 


extra-busy 


On.a few of t! 
intersections it Was necessary to use four me! 
each man taking traffic in one direction only. 

In 1915 another method was adopted, which is now 
generally used, of stationing 
of the block. Each man counts only the traffic on his 
street, which is moving straight past him. This elim 
nates the possibility of confusion due to vehicles tur 


twice or not at all. 


the observers in the middl 


ing the corner and being counted 
By this method the trattic 
counted direct. 


in any block on any street 
Likewise by taking the proper directiv 
the observers in each of the four a: 


from the records of 


joining blocks, the traffic coming to any intersection can ! 
On two or three streets where traffic 
ceptionally heavy it was necessary to place two men 
each man counting traffic 
tion only. In 1913 and 1914, 
days at each point. 


arrived at. Was @\ 


the block, bound in one dir 


counts were made for t\ 


In the first two years the count extended from 8 a. 
p.m., omitting the noon hour, In 1915 by a s! 
in the two days’ count, the observations covered from 5 
to 6 p.m., not including the noon hour. The 1! 
census was taken during the last two weeks of October, | 
including Sundays. The weather was clear and the atme- 
phere moderate for the entire period, 


a.m. 
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RE CAPITULATION 
TABULATED STATEMENT OF TRAFFIC 
AT VARIOUS CORNERS WITHIN THE DisTRICT BOUNDED BY 


OCTOBER 19/5. 









WASHINGTON AVE, CHESNUT STR.,FOURTH ST.& TWELFTH ST. 
ALSO OTHER CORNERS AS NOTED 
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FIG. 3. SUMMARY SHEET OF ST 


The men used in making the 1915 count were for the 
most part average inspectors from the Street and Sewer 
Divisions, together with a few additional inspectors bor- 
rowed from other departments. About one-half of these 
men had had some experience in previous counts. An as- 
sistant supervised the count, collected daily reports, made 

-sionments of new locations and later handled the clerical 
force in tabulating and compiling the data under the 
reneral direction of the engineer-in-charge. 

The forms used were made as simple as possible. The 
field sheet, Fig. 1, shows in headings the location of the 
observer, direction of traffic observed, date, weather, in- 

wctor’s name, and hour recorded on the particular 
sheet. Generally one sheet was used for each hour. A 
ehicle drawn by two or more horses, as Fig. 1 shows, 
was counted as a two-horse vehicle. It was found that 
the a observers were able to take care of all traffic 
hound in one direction even on the busiest street, which 
aaa to a maximum of about 870 vehicles per hour. 

At the end of each day the men were required to total 
he columns for each hour on field sheets and enter these 
n Form 1 (Fig. 2). The field sheets were attached to 
form 1 and sent to the office the following morning. As 
soon as the work of the inspector in totaling and trans- 
ferring the data from field sheet to Form 1 was checked, 
e field sheets were dispensed with. From Form 1 the 
athe on each street both directions was reduced to an 


iverage per hour. 


TABULATED STATEMENT OF TRAFFIC. 
Locarion- BROADWAY AND CHESTNUT ST. INTERSECTION 


Drecrion~ NortH:Sovtu-Easv& West 
fart Ocrl9™ 195 
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FIG. 4. FORM 2, FOR TABULATING TRAFFIC AT 
INTERSECTIONS 
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LOUIS, MO., TRAFFIC CENSUS 


From recorded directions by the observers in the 
adjoining blocks only the traflic coming toward the inter 
section is entered on Form 2 (Fig. 4). This gives at th 
hottom the average per hour in each direction and the total 
of all four directions. In the column of hourly totals 
at the right are given combined totals for each hour 
By taking the average for the two days for each hourh 
total, is determined which hour in the ave rage day shows 
the maximum traflic. The total of vehicles and street cars 
was considered in arriving at the maximum hour. 

From Form 2 of the traffic at various intersections is 
made up a recapitulation of tabulated tr Fig. 3. The 
average number of units per hour in each direction is 





totaled, and the total is placed in the street-car columt 
above the number of street cars per hour. Thus at Fourt! 
and Washington Ave. the average per hour of northbound 
vehicles plus street cars was 175, the 12 below being th 
average number of street cars per hour. In the average 
totals per hour and the maximum béei are the w 


number of vehicles, placing this sum over the number rep- 


resenting motor trucks and the number of vehicles plus 
street cars over the number representing street cars. 


Trarric CHartTs 

In order to present the traffic data a little more clearly, 
traffic charts were plotted as follows: (1) Average traffic 
for each street in the downtown district; (2) maximum 
traffic for intersections in the downtown district; and (3) 
traffic of the congested district. 

.The Average Traflic charts show the average number of 
vehicles per hour (sum of both directions) and vehicles 
plus street cars in each block observed on the street under 
consideration. On these charts, as on Maximum Trafti 
charts, black lines represent total vehicles and the shaded 
lines represent total vehicles and street cars combined. On 
the Average Traffic charts (Fig. 5) the horizontal base 
represents the street, divided into blocks by the vertical 
lines representing the intersecting streets. The vertical 
dimension is ruled off into 1-in. spaces which represent 
10, 60 or 100 vehicles (or vehicles and street cars), de- 
pending on the scale used, which varied in accordance 
with the amount of traffic carried. The average number 
of vehicles per hour (total of all classes) for each block 
was platted in the middle of the section ee 
that block on the chart. These points were connected | 
lines. The combined number of vehicles and street cars 
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was platted for each block, and the points were connected 
with a shaded the Average Traftic charts 
the fluctuation of traffic per hour in different blocks can 
readily he seen, 


line. From 
On account of their effect on the volume 
of traffic there are also shown width of roadway, kind of 
pavement and the 
Traffic chart of each street. 

The Maximum Traffi 
number of vehicles and vehicles plus street cars crossing 
the street during the maximum 
hour from all four directions. The horizontal base line 
represents the street under consideration, and the vertical 
lines the The total number of 
vehicles during the maximum hour for each intersection is 


number of car tracks on Average 


chart for each street shows the 


each intersection on 


represent cross-streets. 
platted on the proper vertical line representing the cross- 
street. The numbers to use in the maximum charts are 
most conveniertly taken from the totals shown during the 
maximum hour in the recapitulation of tabulated traffic 
(Fig. 3). The relative volumes of traffic at the different 
intersections, as well as that of the 1914 census, are readily 
compared from these charts. 

A Tratlic Cnart of the Congested District (1915) shows 
the average number of vehicles per hour (totaling both 
directions ) block of street observed in 
the 1915 census. The vehicles are platted to a scale of 
1,000 1 in. in width on a map of the territory drawn 
to a scale of 200 ft. lin. Thus by comparing the rela- 
tive widths of the black lines representing tratlic we see 


for each every 


at a glance the comparative volumes.of traffic on different 
streets and different parts of the same street. 


RESULTS SHOWN BY CENSUS 

The vehicular trattic in the downtown district, com- 
paring the 1915 with the 1914 census, shows an increase 
of 20%, considering all 
traltic 
increasing 56% 


the 


( lasses. However, automobile 


shows an increase of 539%— passenger automobiles 
1%. On 


dec reased 


and motor trucks increasing 


other hand, horse-drawn vehicles have 


FIG. 5. AVERAGE TRAFFIC CHART 


15% —one-horse vehicles showing a decrease of 17% and 


12%. 


The remarkable one-vear increase indicated in motor 


two-horse vehicles showing a decrease of 


traflic is due to a certain extent to weather conditions 
prevailing at the time the census was taken. The counts 
in 1913 and 1915 were taken in October, during season- 
able weather, while the count for 1914 was taken in No- 
For this 
reason largely, the 1914 count showed for the combined 


vember and ran into some pretty cold weather. 
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Vehicular traffic only a slight increase over 1913. T! 
number of state automobile licenses issued in St. Lou 
was 8,789 in 1913, 13,391 in 1914, and 16,362 in 1915 
Present records indicate that the number for 1916 wil 
be about 20,000. This shows 67% increase in the tw 
years (from 1913 to 1915). 

A count of standing vehicles in the downtown district 
was made in 1915. 


The count was for seven business hour 
one day and for four business hours the following day, 


ent wns aot B conse 
Moves Om THO OATS AT LACH Conn e 
OURCS Snowe ant Masamune 06 6-00 


epre_| | 
/ | y 


ce see a om —<—<—o | fs 


[MARKET ST 


+ 
| 





FIG. 6. MAXIMUM HOUR-TRAFFIC CHART 


which happened to be a Saturday, and the count ended at 
lpm. The count was taken at the end of October, and 
weather conditions were good. Observations were made i) 
each block every hour, and the number of automobiles and 
horse-drawn vehicles standing on each side of the street 
was noted and recorded. 

This information was compiled to show: (1) Th 
average number of standing vehicles in each block during 
the 11 hr. observed, and also the block on the east and 
west streets and the north and south streets having the 
largest and the least number of automobiles, horse-drawn 
and all kinds of vehicles in 1914 and 1915 respectively : 
(2) the maximum number of standing vehicles observed in 
each block in the district and the time when it was noted. 
Finally there was prepared a map showing conditions in 
the downtown district, on which were platted approxi- 
mately to scale the number of standing vehicles in each 
block together with the number of street cars observed 
in each block and also pedestrian lines, safety zones, et: 

It was found that the public streets were being use| 
to store vehicles for a large part of the day, and from the 
data thus collected a parking ordinance was passed by th: 
city which permits motor cars to stand for two hours 
only in the congested districts. 

The study of traffic conditions, taking of census and 
making of regulations were initiated by and have been 
carried on in the Street Department under C. M. Tal 
bert, formerly Street Commissioner and now Director 0! 
Streets and Sewers. For the first two years J. L. Laxto: 
had immediate direction of the work, and for the past year 
it has been in the writer’s charge. The City Plan Com 
mission is now extending traffic observations out to tli 
city limits on the main thoroughfares. 

















































November 2, 1916 





More Data om Test of Montreal 
Centrifugal Pump 
By A. PETERSON* 
\ report of a duty test made upon a steam-turbine 
iven centrifugal pump at the low-level-pumping station 
the Citv of Montreal was published in Engineering 
Vews of Apr. 27, 1916. The figures presented related 
neipally to the conditions of operation and the over -al] 
esults, certain important data having been omitted in 
taking the results from the low of the test and others 
iving been eliminated in editing. As these omissions 
ive been made the basis of certain misinterpretations, 
- believed that all available data useful for a critical 
xamination of the thermodynamic results should be 
meht together. The latter have a certain interest 
wcause of the fact that the efficiency of the installation, 
neluding pump and auxiliaries, is believed to be higher 
than has before been obtained from a steam-turbine-driven 
entrifugal plant. 
The pumping unit consists of a 14-stage impulse 
irbine, operated at 3,600 rp.m. and driving through 
uuble-helical reduction gears a 30-in. centrifugal pump 
t 600 rpm. The turbine exhausts to a surface con- 
enser of the water-works tvpe—that is, with the water 
rculating outside the tubes. The condenser is equippe fi 
th a primary heater in the steam space, through which 
he water is forced by the condensate pump into an 
en feed-water heater receiving exhaust from the con- 
enser dry-vacuum pump and from the condensate pump 
and additional steam bled from an intermediate stage 
the main turbine. 
The delivery of the pump was measured by a “Simplex” 
turi meter having a 36-in. inlet and 21-in. throat, 
-ing a “Simplex” registering instrument, which was 
ked by a mercury manometer, the two agreeing with- 
0.2% difference, on the assumption that the coefficient 
the venturi tube is 0.985. The water delivered from 
the open feed-water heater to the boiler-feed pump was 
easured by a “Cochrane” V-notch meter and by platform 


scales, 
F The points of attachment of the suction and discharge 
sages provided for by the specifications were such as to 
F vclude credit for overcoming the friction through the 
E following pipe fittings: On the suction side of the pump, 
4 one 42-in. gate valve, one 42-in. 45° bend, one water- 


vorks type condenser, one 42- to 36-in. reducing nipple, 


Ss 
x me piece of 36-in. pipe about & ft. long and one 36- to 
Be ‘0-in. reducing long-radius elbow: and on the discharge 


-ide of the pump, one 30- to 36-in. increasing long-radius 
how, one piece of 36-in. pipe about 9 ft. long, one 
'6-in. long-radius elbow, one 36-in. check valve and one 
-In. gate valve. During the test, readings of suction 
ft and discharge head were, however, also taken at the 
(-in. suction and discharge nozzles of the pump. 
The following data were given in the article published 
Engineering News of Apr. 27, 1916: 


rage water delivered, Imperial gal. per hr. 1,308,808 
rage head at gage on discharge pipe, ft 197 274 
age suction lift from water level to center line of pump, ft 8.6 
tal average corrected head, ft 205 874 
ige water horsepower . 1,360.85 
€im consumption corrected for credits, I'». per hr 17,344 
ize absolute steam pressure, Ib. per sq.in 159.7 
ize superheat at turbine, deg. F 63 
‘am consumption corrected to contract concitions (149 lb. gage and 
))° superheat), Ib. per hr 16,638 


In order that the test may be calculated according 
the method given in the power-test code of the 
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complete “tea mM-pDowse plants i 
now added 
Avera ' 1} , 
Ave 22 : , 
econ : SOS 
Avera 1 3 om 4 ' 7 
Pemy feed w 
Total i ea I : 
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The duty per million Bt ‘ < 
measured according ti) thy ame cations. aa 124 
mill on toot pounds \s th, ° 
only 63°, whereas 100° F. was specified, this fig 
corrected ty) deducting from +h, steal : 


(17.344 Ib.) 1% for each 9° F.. or 4.1% 
a duty of 129.6 million foot-pounds. The 
lated on the basis of the work delivered by thi 
1 water between the suction and = dischar 
making the same allowance for lack of su . 
154.6 million foot-pounds per million B.tar. No 
tion is made because of the fact that the stean 
was higher than the 140 Ib. gave pressure sp 
the nozzle pressure was at all times below 140 
and the turbine would have shown the same perforn 
even though the steam pressure had been red 

The question has been raised as to whether. 


stating duties of pumping units, the performance of t 


auxiliaries should be included with the performance 
the main unit and whether credit should be all 
for heat returned in the feed water. Considering t 


manner in which the present apparatus was designe: 
to operate, there can he no quest on that it is the over 
all duty—that is, the work delivered in the water pumped. 
as compared with the net heat withdrawn from. the 
hoiler—in which the purchaser is primarily interested 
Where the auxiliary exhaust cannot be used for heating 
the feed water, it should be admitted to some intermediat 
stage of the turbine, in which case it would be included 


in the turbine condensate. On the other hand. w 





there is not sufficient auxiliary steam to heat the fe 

water to the proper temperature, the efficiency of the unit 
is improved by extracting steam for that purpose fro 
an intermediate stage of the turbine, which 


gives a more 
efficient heat evele, The water rate is then obtained 
by measuring the water leaving the feed-water heater. 

In an article by L. A. Day, entitled “Proper Methods 
of Testing Water-Works Pumps,” which appeared in 
Engineering News of June 29, 1916, an attempt was made 
to determine the pump and turbine efficiencies implied 
in the results originally published. The approximate 
efficiency of the turbine, based upon the Rankine ev le, 
may be calculated from the data herewith presented, as 
follows: 

First, to estimate the actual amount of steam going 
to the condenser. 


If 


\ Steam going to condenser in pounds per hour: 
() = Total amount of feed water, pounds per hour: 


H = Total heat in B.t.u. per pound of auxiliarm 
steam and steam bled; 

r Latent heat in 1 Jb. of auxiliary and bled 
steam ; 

t., Temperature of liquid corresponding to pressure 
of auxiliary and bled steam; 

t = Temperature of condensate leaving condenser ; 

TY = Temperature of feed water, 








836 


The following relation exists among the foregoing 
quantities (assuming no heat losses): 
X(T — t) (Q Vy r+ (Q 

Vir +t, Z) 
t,+r—t 


AV) (t, — T), or 


20,280 Ib. 

v4 

T = 210 
With 2 Ib. hack 
team, // 
ind that part of the heat is recovered by reheating during 


Also, 


pressure on the 
1,120 B.t.u. (assuming adiabatic expansion 


auxiliary and bled 


expansion ). 


r 1,120 Btu, 


We then obtain 


4 


20, 280(934 4 
34 v4 

Q—NX 17,720 2,560 Lb, 
represents the amount of steam used for heating the con- 
densate; in other words, the sum of the auxiliary steam 
and the steam extracted from the turbine, 

The auxiliaries used about 450 Ib. of steam per hour; 
accordingly the amount of steam bled was 2,110 Ib. 
per hr. This steam did a certain amount of work in 
the high-pressure part of the turbine, which work can 
be calculated) approximately by using the entropy 
The heat available in expanding from 145 Ib 
superheat, to 2 Ib. 


218 210 
17,720 
218 + 


20.280 


diagram. 
back 


rave 


pressure, 65 F. 
174 


gage 
B.t.u., which gives a theoretical steam 
2 545 

174 
assuming 659% efficiency of the high-pressure end of the 
turbine, the horsepower obtained from the bled steam Was 
2,110 | 
14.62 “> 

The total brake-horsepower delivered at the pump 
coupling, assuming 82% efficiency of the pump, is 1,725. 


pressure 1s 


consumption of 14.62 |b. per hp.-hr., and 


0.65 94 b.hp. 


(An efficiency of 82% 
pump.) Thus from a steam flow of 17,720 lb. represent- 
ing the amount of steam condensed, 1,725 — 94 = 1,631 

17,720 


1.631 


is not impossible for so large a 


b.hp. will be obtained on a steam consumption of 


10.86 Ib. per b.hp.-hr. 

The theoretical steam consumption for the steam 
conditions existing during the test (145 Ib. gage, 63° 
superheat and 28.98 in. vacuum) is 6.9 lb. per hp.-hr. 
Thus the efficiency of the turbine and gears based upon 

6.9 
the Rankine eycle is a= 
. LOL86 

From the above figures the gain in economy from 
the primary heater and bleeding steam can easily be 
‘stimated, as follows: 

The total heat consumption of a standard 1,725-hp. 
turbine with independent auxiliaries will be 
(1,725 & 10.86 + 450) X 1,231 = 23,614,888 B.t.u. 
The heat returned from the condensate and auxiliary 
steam, assuming a temperature of the condensate when 
leaving the condenser of 65° F., equals 

(1,725 &K 10.86 < (450 X 
= 1,122,205 B.t.u. 


ws 


1,120) 


33) -+- 


IThe efficiency of the turbine is in reality slightly higher, 
due to the fact that, owing to losses in heat transmission, the 
amount of bled steam is greater than figured from the formula 
given above. 
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Thus the net heat consumption is 


23,614,888 — 1.112.205 — 


22,502,683 B.tu. 
With a primary heater in the condenser and bleedi 
steam sufficient to raise the feed-water temperature 
210° F., the total heat consumption of turbine a: 
auxiliaries will be 
20,280 1,231 24,964,680 B.tu. 
and the heat returned 
20,2580 (210 — 32) = 
Thus the net heat consumption is 
24,964,680 — 3,609,840 = 
a saving of 


22,502,683 — 


3,609,840 Bit. 


21,354,810 Btu. 
21,354,810 = 1,147,845 Btu. 
per hr., which represents an increase in efficiency of t! 
complete installation of 

1,147,843 


es FOF 
: es 5.1 
22,502,683 < 


This saving is obtained through a very slight increas 
in cost of the apparatus, although should the saving ly 
capitalized it will be found that a considerable increas 
in the original investment would have been justified. 

Mr. Day also suggested that corrections be made to 
the readings of gages attached at the suction and dis 
charge openings of centrifugal pumps, where the opening: 
are not of the same size, as follows: 


2y 
wherein 
Velocity through the discharge in feet per 
second ; 
= Velocity through the inlet in feet per second : 
= eke: 
= Correction to head in feet. 

While theoretically correct, this formula should not 
he used without reservation, as the efficiency of the 
ordinary increasing fittings is not very high and instead 
of getting back all of the head represented by the formula 
the customer is more apt to gain only half as much. 
The one who benefits by the correction is of course tli 
pump builder, who does not have to provide a diffuser 
as a continuation of the volute of his pump. He obtain- 
the greatest advantage from this correction on low-hea« 
pumps, where the gain may amount to several per cent 
In order to prevent this the specifications should be so 
drawn as to consider only pumps having suction and 
discharge openings of the same size, or to insure that 
the suction gage will be located close to the suction 
flange of the pump and the discharge gage at a point 
on the discharge pipe where it has been increased to 
approximately the same size as the suction opening. 

Mr. Day stated that the high duty claimed for th 
Montreal pump was made on the basis of “no credit 
for friction head in the suction pipe, condenser and dis- 
charge pipe up to the city main.” This statement | 
erroneous, but attention should be directed to certai! 
desirable modifications in the general practice of draw- 
ing specifications covering this point. The manufacturer 
is often called upon to furnish, besides the pump, 
certain amount of piping and fittings and is asked to 
assume the responsibility for friction in such piping and 
to make allowances therefor in the duty guarantee. 

It would be better to require that the duty guarante 
should be based upon pressure readings taken as close 
as possible to the suction and discharge flanges of tle 
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mp and that the manufacturer should specify the 
tion head to be expected in the different fittings 
rnished by him, together with a description giving 
es, kind of elbows, length of straight piping, etc. It 
| then be easier for the customer to analyze and 
mpare the different estimates and to place all manu- 
turers upon the same basis in reference to duty 
ruarantees. Owing to the great difficulty in estimating 
i friction in fittings, two bidders may offer exactly 
e same piping and fittings, while estimating upon 
creatly different figures for friction. 


x 


Slaughter-filouse Sewage Test 
Plant, Buenos Aires 
By WaLpo S. CouLTrEer* 


The experience of the writer a few years ago with a 
test plant treating slaughter-house sewage at Buenos 
Aires, Argentina, mav be of interest. This plant was 
nstalled September, 1911, at the Frigorifico Argentino, 
preliminary to the design and construction of an operative 
plant. Unfortunately, changes in administration and 
financial rearrangements intervened to prevent the entire 
completion of the operative plant. 

The test plant consisted of a 2,500-gal. rectangular 
fill-and-draw plant settling tank; a sump communicating 
with the lower end of the settling tank by an adjustable 
weir; a small rotary pump, which elevated the settled 
~ewage to a head box, and a sprinkling filter inclosed in 
a 15-ft. octagonal-shaped box, 11 ft. high, the upper 5 ft. 
acting as a wind shield. 

The filtering medium was 6 ft. of 34- to 1%-in. 
screened and washed coal. Coal was used because it was 
immediately available. 

The settling tank was first operated as a_ plain 
sedimentation tank and was cleaned out weekly or oftener 
to keep the sewage fresh. 

The head on the spraying devices was kept constant 
hy pumping an excess to the head box and conducting 
the surplus back to the sump by an overflow trough. 
Variation of head for peripheral nozzles was secured by 
hand operation of controlling valves. 

Observations were first made with upward jet nozzles 
of the Tavlor and Birmingham types, the net rate being 
800,000 gal. per acre per day at the commencement, which 
was gradually reduced to 335,000 gal. These net rates 
were secured by long resting periods, the rates of applica- 
tion, while the spray was in action, being 3,000,000 gal. 
and upward. At the end of two months’ operation the 
iltrate would “stand up” for only 36 hr. at 15° C. and 
still retained a decided crimson tinge. 

From close observation it became apparent that low 
rates must be secured by a low gross rate, not by 
pplication at comparatively high gross rates alternating 
vith long resting periods. The upward-jet nozzles pro- 


*Of Hansen & Coulter, Consulting Engineers, 2 Rector St., 
New York City. 
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duced what was in efl 


fect. a series of flushes through t 
filter at considerable intervals. | Ww apert 
upward-jet nozzles was reduced sutlicienthy 
eross rate, clogging began at once, caused 
ies which hovered over the tank and head box, o1 
any small object which happened to find its way to t 
nozzle. 

Recourse was then had to downward jets with das 
plates. It was found that these could be operat 
the required low gross rates without clogging By t 


use of long, tapered nozzles, with a head of 1 ft. o1 

above the nozzle pomt, a smooth, solid column cWwa 
could be projected downward upon the dash plate witho 
shifting or producing an erratic spray. In conjunctio 


he 


with a suitable wind shield, dash plates as small 
in diameter, with correspondingly small nozzle aperture 
gave good distribution over a wetted area 10 ft. or more 
in diameter. The optimum size of plate required vari 
with the diameter of the nozzle and the head on the sanv 

Tests showed the nozzle and dash plate finally fixe: 
upon to have a distribution coeffi ient of 0.85 in st 
air, using Phelps’ formula. By so spacing the nozzh 
that the underwetted peripheral areas will suitably ove 
lap, a coefficient in excess of 0.9 in still air is practicable 
For use in an operative plant. expansion joints woul 
required for the supply piping, in order to keep tl 
nozzles over the plates. 

Soon after the downward jets were installed, a mark 
improvement Was noted, samples standing up from 5 
to 60 hr. but the degree of purification was stil! 
inadequate. 

This test plant was at all times supplied with wash 
water from the killing floors containing large quantities 
of blood, some’ manure and small pieces of fat and 
tissue. The fat content was small, this being mostly 
confined to tank liquors and tripe washings, ete., whic! 
were not treated. The washwater contained mu 
so-called colloidal matter that it was not practical io 
remove by plain sedimentation, and it ha. been propo 
from the first to resort to chemical precipitation 
case ordinary sedimentation failed to effect a sutficics 
clarification. 

The septic tank was not seriously considered, as it 
rendered the sewage so foul that subsequent distribution 
on a sprinkling filter would give rise to a nuisance. 
Furthermore, the septic sewage was of such a character 
that nitrification in a sprinkling filter was not practicable, 
as was subsequently demonstrated by trial. 

It having become apparent that plain sedimentation 
was not providing sufliciently complete clarification, 
chemical precipitation was tried. Laboratory tests indi- 
cated that aluminum sulphate was the best precipitant, 
and to this was added a limited amount of ferrous 
sulphate, which was found to retard putrefaction of the 
sewage and produce iron sulphide in the sludge. It was 
expected that this would tend to prevent the formation 
of H,S at the operative plant and reduce the probability 
of odor nuisance in connection with sludge handling. 


ANALYSES OF CRUDE AND TREATED SEWAGE FROM SLAUGHTER HOUSE AT BUENOS AIRES, ARGENTINA 


Sample Color Odor 
aw sewage.. Deep red ..... GM 5 i's4 Ga6%e 0 Trace 
Tank effluent. Reddish brown Slightly putrid 0 Trace 
Filter effluent Light yellow... None ......... 24 231 


Free Albuminoid Total Solids Organic Oxygen 


Nitrites Nitrates Chlorine* Ammonia Ammonia Fixed Organic Nitrogen Consume? 


7,384 6,755 140 27,080 25,300 4,400 1,100 
11,780 li ef 11,760 2.360 590 
12,560 840 126 3,900 520 130 





*Chlorine was largely from NaCl in well water used for washing. Water from other sources quite free from NaCl was 
so used. The tank effluent and filtrate above represent well water, but toward the end of the day, when the raw sample 
iS taken, water from other sources constituted a large percentage of the wash. It should be stated that these analyses do 
ot accurately represent the condition of the samples at the time they were taken. At least 24 hr. elapsed between sampling 
nd analyzing, probably much longer, and this during very hot weather, without provision for chilling or chloroforming the 


imples, 
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\luni was applied at the rate of 1,000 Ib. per 1,000,000 
The tank effluent at once 
marked improvement and, soon after, a light, 
filtrate 
filter effluent showed no putrefaction 
days at 37° C., tested by 
the Government chemists, and stoppered samples, stored 
by the stable for an 
indefinite 


ral.. with 200 Ih. of copperas. 
showe la 
straw-colored, nonputrescible was delivered. 
The sm 


after 


inklin y 
incubation for t when 


wrifer at room temperature, were 
period, 

The plant continued to produce an effluent of this 
quality until operation was discontinued. It was found 
possible 


,O00.000 : 


to increase the rate at the sprinkling filter to 
al. per acre per day (net) without deterioration. 
It should be noted that the plant rested from 6 p.m. to 
6 am. each day, duplicating the operative conditions. 
The accompanying analyses, indicating the work done 
by the the the 
authorities at La filter 


test plant, were made by chemists of 
health The 
effluent is of unusual interest, in view of its high organic 


provincial lata. 


nitrogen content and passage of putrescibility tests. 


Drai aagec!Pu 1M FD Foundatiom 
Desigm Is Dam Problem 
| ee 


Hurson* 


In a drainage-pumping plant, just as in a water-power 
plant, either the plant itself must form part of a dam or 
there must be a dam between the plant and its discharge 
channel or between the plant and its inlet channel. In 
the 
where there is a rocky formation in the stream and foun- 
the 
drainage plant the land is of recent formation and more 


water-power development plant is usually located 


dation conditions are apt to be favorable. But in 


than apt to contain stratified material such as vegetable 


matter, clay, silt, sand, shells, ete., none of which can be 
considered good foundation material. 

Another ditficulty to be borne in mind is that the drain- 
age of the land within the district will alter the natural 
conditions by lowering the water level so that wood that 
has been preserved for hundreds of years may rot and 
quicksand that has been confined, or at least in stable 
equilibrium, may have a constant flow of water through 
it in the direction of the intake channel. There may also 
he a certain amount of hydrostatic head develop in porous 
or water-bearing strata so that it is undesirable to break 
because of causing 


the overlying impervious stratum 


springs, sand boils, ete. 
PUMPING PLANT AS A Dam; CurTAIN WALLS 


Not only the design of the foundations, but the loca- 
tion of the plant with respect to the levee, the elevation 
of the floor line with respect to high and low water levels, 
and the length of suction and discharge pipes will depend 
on the strata underlying the plant location. 

One of the first requisites, therefore, in the design of 
a drainage-pumping plant is an accurate survey by borings 
of the plant site. Such a survey may indicate the desir- 
ability of looking for another site, but its chief need is to 
determine the location of the plant with respect to the 
levee and whether the plant itself is to act as a dam or 
whether the levee system is to be carried past the plant. 

If there is an impervious subsoil that goes to a depth 
well below the greatest depth desired on the intake side, 


*A. M. Lockett & Co., Ltd., 533 
La. 


Baronne St., New Orleans, 
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the plant 
suction and discharge pipes kept relatively short. 

plant is shown in Fig. 1. 
what 


itself may be designed as a dam and 1] 
su 
This plant was located o1 
termed submerged 


subsoil was a stiff, impervious clay. 


might be prairie, where thi 
The discharge cana 
was dredged across the plant site to a depth of perhap- 
8 ft. below the floor line. The dam proper consists of ar 
ample retaining wall on the discharge side of the plant 
The foundations are tied into this wall, and the whol 
rests on round piles and is surrounded by sheetpiling that 
was used as a colfer-dam while installing the foundations. 
If there is a porous stratum of moderate thickness, 
may be shut off by a curtain wall or sheetpiling and th 
plant designed with short suction and discharge pipes am 
the plant itself as adam. In this case great care is neces 
sary to insure that the cutoff wall of sheetpiling or othe 
material is in fact tight, that it is long enough to pre 
vent seepage around the ends of the plant and that it 
makes an impervious joint with the underlying strata. 
The danger of this construction is that we cannot know 
to a certainty that we have cut off the flow, and there is 
a chance of gradual 


erosion undermining the 


and causing a failure after vears of useful service. 


plant 


Fig. 2 shows a plant where great care has been exercised 
to prevent danger from this cause. This plant was located 
on fairly firm ground, but where borings showed a stratun 
of porous material, such as broken shells, sand, ete., at a 
depth that would be exposed by the intake excavation. To 
prevent danger from this source, the plant was built within 

permanent coffer-dam of Lackawanna steel sheetpiling. 
and wing walls of the same material were carried out 
trom the corners of the building to serve the double pur- 
pose of cutting off seepage below and acting as a bulkhead 
above to prevent earth from falling into the intake. Al! 
these sheetpiles were 30 ft. in length. The conerete wing 
walls on the discharge side act as abutments for a bridg 
and are carried far enough to prevent wave wash from 


ihe discharge pipes. The space beneath the discharg: 


pipes is filled with clay puddle. 


Dams ON Porous FouNDATIONS 


If there is a porous stratum that will be exposed by the 
excavation of the intake canal or that may be exposed by 
subsequent scouring under the suction or discharge pipes, 
then the plant and adjacent levee should be considered 
as a dam on porous formation and designed accordingly. 
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FIG. 1. ELEVATION OF @ HITELAKE PUMPING PLANT 


Reproduced from machinery manufacturer's layout and not 
intended to show actual proportion of foundations. Retaining 
wall at the front contains more concrete than indicated 
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The proper rules for the design of such dams have been 
riven by W. G. Bligh (in an article in Engineering News, 
lee. 29,1910). The solution of the problem is to see that 
the water which seeps through the porous stratum under a 
im has to travel a sufficient distance through this stratum 
or the friction to be great enough to prevent a flow of 
vater that would move the material of the stratum. Mr. 
Bligh gives the following coefficients for the different 
porous material, where 
Ii = Head or difference in 
below the dam: 


water level above and 
L = Distance water would have to travel through 
porous material to render dam safe; 
L - , , 
= (' = 18 for very fine sand and silt; 
H 
= 15 for fine sand; 
= 12 for course sand; 
9 for sand and gravel; 
= 4 to 6 for boulders and gravel. 
As an example, we will assume a plant for draining 
marsh lands where test borings show muck, 2 ft.; soft clay, 
i; ft.; fine sand, 3 ft.; moderately hard clay, 8 ft.; and 
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PLANT 


alternate layers of sand and clay for the next thousand 
feet. Such a plant may have a normal lift of 3 to 6 ft. 
with a maximum at storm tide of 10 ft. From Mr. Bligh’s 
table, 18 is the proper “percolation factor.” We have for 
the 10-ft. head condition that 1 = 180 ft. This means 
clearly that there must be 180 ft. horizontal distance 
between the end of the suction pipe and the end of the 
discharge pipe unless some other provision is made for 
increasing the distance 1 that the water must travel. 

As Mr. Bligh has pointed out, where a cutoff wall or 
row of tight sheetpiling is used, the vertical distance that 
the water must travel both down and up in order to pass 
around this cutoff wall may be added to the horizontal 
distance traveled in figuring the length L. This will re- 
luce the actual horizontal distance between the ends of 
the suction and discharge pipes. In the case of small 
plants with low lifts it would seem cheaper in many cases 
to depend only on the lengths of the pipes. In such a 
plant the use of moderately long suctions is advisable, as 
t places the plant some distance from the intake end 
nd, if the plant rests on piles, permits cutoff of these 


iles at a higher level without danger of rot from the re-: 


‘uction of water level within the jlistrict. 
In a report’ recently prepared by engineers of the 


‘Report 


hoy on the Drainage of the Combahee Corporation 
inds,” 


ds," by Charles W. Okey, Senior Drainage Engineer, and 
G. Eason, Drainage Engineer. 
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FIG. 3. COMBAHEE CORPORATION PUMPING PLANT 


United States Department of Agriculture the problem to 


be met and its solution are very well stated. Fig. 3 is 
reproduced from this report, which states: 

Extensive borings in and around the pumping plant show 
that the first & ft. of material is a heavy impervious alluvia 
mud. This layer rests on a nearly level bed of fine, clear 
fairly sharp sand, which is very firm It is believed that 1 
placing the suction pit at a distance of 50 ft. from the pump- 
ing plant a greater protection from seepage will be assured 
than would be the case if the pit were placed adjacent to the 
plant and seepage intercepted by sheetpiling According to 
the testimony of local parties, sheetpiling driven along the 
inside toe of the levee have been detrimental, as they have 
formed a channel for water to follow up through the im- 


pervious layer at the surface 

In this case it is evident that the sheetpiling around 
the intake pipes is intended only to prevent caving and 
would serve its purpose equally well were it equipped 
with weep pipes to prevent any water pressure behind it 
Here, therefore, they depend solely on the horizontal dis 
tance between the suction and discharge pipes for resist 
ance to undermining. 

A condition where it undesir- 
able to drive sheetpiles under a plant is unusual, bu 


is considered unsafe or 


specifications were issued recently for a plant on the lowe: 
Mississippi where the engineer had such a wholesome fear 
of a known water-bearing stratum that he would 
no piles to be driven at all. In this case 400 ft. of dis- 
charge pipe was specified with 70 ft. separating the plant 
from the intake basin. 


allow 


The Future Supply of Gasoline was discussed by Van H 
Manning, Director of the Bureau of Mines, in an address at 


Washington, D. C., on Oct. 4. Dr. Manning said we are facing 
a serious condition in the petroleum industry. According to 
the U. S. Geological Survey, our future supply of petroleum is 
only sufficient to last us from 27 to 30 years at the present 
rate of consumption, without taking account of the increasing 
demand due to increasing use of automobiles and other 
chines driven by gasoline engines. The low price of gasoline 
a year was due to the tremendous production of crude 
oil rich in gasoline from the Cushing neld in Oklahoma. This 
field which was producing 300,000 bbl. of crude day a 
year ago is yielding less than 60,000 bbl. Cushing 
crude oil yields 25 to 30% gasoline. Crude oils now 
used in place of the Cushing oil yield but 15 to 17%. The 2% 
million automobiles in use on Jan. 1, 1916, will increase, it is 
estimated by automobile manufacturers, to 4% million by 
January, 1918. In addition, there is the increased use of gaso 
line in motor trucks, farm tractors, motor boats, ete. The 
automobile of today, due to improvements in the engine anid 
carburetor, can use much heavier fuel than would 
practicable a year or two ago. The cracking process fo! 
converting kerosene and heavier oils into gasoline produced 
2,000,000 bbl. of gasoline a year ago, and this year will produce 
more than 5,000,000 bbl. Tests made by the Bureau of Mine 
do not substantiate the claim that there is any considerable 
difference in the power developed from gasoline of different 
gravities. Tests in engines using gasoline irom 74° to 60 
showed a difference in the power developed of less than 2% 
The engines using the heavier gasoline, however, were 
equipped to use it efficiently. If this ig not the case, of course 
the lighter gasoline might give much better results. The Bu- 
reau of Mines is now preparing standard specifications. 
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Water-Works Improvements at 
Sioux Falls, S. D. 


SYNOPSIS 


construction and interior wells as its interesting 


The new reservoir has novel floor 


features, and the new pumping plant ts operated 

hy ail ending s that also drive electric de nerators, 
ic ig cei a et 

Recent improvements to the 
Falls, S. D.. include a 
1,200,000 gal. capacity, 
with 160-hp. Diesel engines and 135-kv.-a. generators, new 
electric lift pumps in the wells, and a 350,000-gal. ele- 
vated tank. 


municipal water-works 


plant at Sioux covered storage 


reservoir of 


two triplex pumps 


In 1915 the city authorities engaged Dabney H. Maury, 
consulting engineer, Chicago, to examine and report upon 
the water-works. His recommendations for improvements 
having been adopted, he 


GG. 


prepared the plans and? speci- 
fications. F. Gordon, as his resident engineer, super- 
the The 
issue of $140,000 for the improvement, and work was 
completed in April, 1916, 

The city has a population of about 20,000, which is 
estimated to inerease to 27,000 by 1930. At the time of 
Mr. Maury’s investigation in 1915, it had about 42 mi. 
of 4- 
tions, 


vised entire construction. city voted a bond 


to 20-in. distribution mains, 3,581 
(91.5% of all active services being 
metered), 241 fire hydrants and 480 valves, 


service connec- 
3,087 meters 
The num- 
ber of hydrants (about five per mile of main) was much 
too small for good fire protection. 
pumpage 1,482,300 the maximum (for 
July) at gal., while during 
sprinkling hours on the maximum day the water was 
being used at the rate of 4,400,000 gal. daily. 


The average daily 
gal. and 
2,300,000 


Was 


was estimated 


WATER-SUPPLY SYSTEM 


Sioux Falls was originally supplied by a private com- 
pany, but some years ago the city built a competing 
lant, and the company was compelled to go out of busi- 
ness. The supply is obtained from wells in a water- 
hearing stratum of sand 20 to 30 ft. deep, which is cov- 
ered by 4 or 5 ft. of loam and gumbo, and overlies a 
stiff, blue elay. 

The quantity is abundant for many years to come, and 


the quality is good from a sanitary standpoint. The 


/3"Beam. -6"Fook Reservoir ¢ 


Part Plan 
RESERVOIR 


of Floor 
WITH GROINED-ARCH FLOOR 
WORKS OF SIOUX FALLS, 8. D. 
Note the wells in bottom of reservoir 


FOR 


Part Plan of Roof 


water is hard, however, and contains a large amount « 
iron (4 p.p.m.). The engineer recommended treatmen 
for removal of the iron, and the authorities were strong! 
in favor of this improvement, but feared that if the co 
of the iron-removal plant were included the bond iss: 
might be voted down. The new reservoir, however, 
built with columns of sufficient strength to support 
treatment plant at some later time. 

When first built, the city’s plant took its supply bh 
direct suction from a number of driven wells, but thes 
proving inadequate, open wells were sunk. There ar 
four open wells in the water-bearing stratum, located a 


Ps 


FIG. 2. GROINED-ARCH FLOOR OF RESERVOIR 


distances of from 100 ft. to 34-mi. from the pumping 


station on the outskirts of the city. Well No. 1 (at 
the station) is 25 ft. in diameter and 26 ft. deep. This 
was at first a supply well, but of late years it has served 
mainly as a pump well, receiving the water from the 
other three wells. No. 2 (1,600 ft. north) is 35 ft. in 
diameter and 28 ft. deep; No. 3 (2,400 ft. west of No. 
2) is 50 ft. in diameter and 30 ft. deep; No. 4 (2,500 
ft. west of No. 3) is 50 ft. in diameter and ft. deep. 

The delivery to the pump well, No. 1, was formerly 1!) 
siphon action, but to. increase the supply the other thre: 
wells were later equipped with motor-driven centrifuga! 
pumps. The pipe line has a rise of 27 in. from well 
No. 4 to the pump well. It is turned down to reach 
nearly the bottom of the latter well, and 
when the siphon is in operation a 
steam-driven vacuum pump 
to facilitate the siphon action by ex 
hausting any air that may collect in 
the upper end of the pipe. The engi- 
neer recommended that the plant shoul: 
be made capable of supplying for do- 
mestic purposes 3,000 gal. per min. 
distributed throughout the city at pres 
sures adequate for lawn sprinkling 11 
the higher parts of the city. Also that 
it should be capable of supplying 
for four hours for fire purposes 3,000 
gal. per min. in the congested-valu: 
district, or 2,000 gal. per min. in th 
residence district. 
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FIG. 3. FRAME USED FOR GROINED-ARCH FLOOR 


The three supply wells noted could not supply 
more than 2,000,000 gal. daily by siphon action alone, 
and the lift pump equipment in the wells was not satis- 
factory. By placing adequate pumping machinery in 
these wells, and drawing also upon well No. 1, it was 
estimated that it would be possible to develop a supply 
of 4,200 gal. per min. (6,000,000 gal. per day) even 
during dry weather. This plan was adopted and each 
well now has a vertical-shaft submerged centrifugal pump 
driven by a 20- or 25-hp. motor. 


COVERED STORAGE RESERVOIR OF CONCRETE 
To enable the wells to maintain a supply sutlicient for 
fire and domestic requirements, a storage reservoir of 
1.200,000 gal. capacity has been built near the pumping 
station. This reservoir is of concrete, 116 ft. square, 
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usual practice has been to lay out the pa S 
ing lines through the column seats. This 1 . 
volves construction joints centering under 


In other words, the column rests on a pedest 
divided in both directions by these constr 

by the method desc rib d above, euc h col mn rest 
center of a solid ble k. 

© This method was devised by the contractor 
carried out by the use of light skeleton fran 
in Fig. 3. Each frame consisted of a top 
square frame of the size of the top and bott 
block or panel, with four corner angles curved 


shape of the eroined arch. These leht fran 


easily placed. Fairly stiff concrete was placed with 
them, and a wetter mix formed the surface, which was 
then screeded or struck to the required curved shap 


using the corner angles of the form as templet 
he concrete was made in a mixer at the eround level 
?, 


and distributed by wheelbarrows, being dumped 


+ 


i trom the 


barrows into the forms. <All reinforcing steel was cut 


and bent at the mill. The contractor used a commer- 


cial spacer for all bars in the roof, and sper ial 


of his own to keep other bars in correct alignment. Ex 


cellent results were secured in this way. The excavation 
was done by slip and wheeled scrapers, Which were drive 
up an inclined roadway and dumped the material into 
piles for future use*in grading, ete. 

The bottom of the reservoir excavation being about 
3 ft. below ground-water level in the gravel bed while 
the work was in progress, steps had to be taken to el 


able the work to be done in the ary. The novel 1 


FIG. 4. PUMPING PLANT AT THE WATER-WORKS AT SIOUX FALLS, S. D. 
Each unit consists of an oil engine at the left, a generator and a triplex pump 


ind 10 ft. deep, with its top about 15 in. below the fin- 
shed surface of the ground. As the bottom is below 
the ground-water level, the floor is of the groined-arch 
type in order to resist upward pressure. Columns spaced 
12 ft. « toe ¢. support a slab and girder roof. This res- 
rvoir was built by Fanebust Brothers, of Sioux Falls, 
it a contract price of $15,956. There were no extras. 

The construction of the reservoir is shown in Fig. 1. 
The first portion built was a bottom slab 6 ft. wide on 
ach side, these slabs taking the thrust from the outer 
lines of groined arches. The walls were then built, the 
surface of the construction joint being first thoroughly 
leaned. 

In building the floor, each column seat formed the 
enter of a panel, which was in effect a truncated pyra- 
id with curved faces, as shown in Fig. 2. The more 





adopted by the consulting engineer was to drive within 
each corner of the site a 10-in. well extending about 
20 ft. below the bottom of the excavation. These were 
blown out with a steam siphon to get them clear of 
sand, and were then connected to the main pumping plant, 
and pumped continuously. In this way they served the 
double purpose of lowering the water level during con- 
struction and affording an additional supply of water for 
the city. The wells proved sufficient at all times to keep 
the ground-water level below the bottom of the excava- 
tion, even after very heavy rains. 

These wells are maintained permanently, and now serve 
the additional purpose of preventing excessive upward 
pressure on the floor of the reservoir. Each is fitted with 
a check valve which prevents the escape of water from 
the reservoir, but in case the water level in the reservoir 
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should be lowered by heavy pumping, the ground-water 
pressure will open the valves and admit water into the 
reservoir. 

Pumpine Piant, Etc. 

Previously to the new improvements, there were two 
team pumping engines, each of 3,000,000 gal. daily ca- 
A Holly vertical triple-expansion engine with 
urface Snow horizontal compound 
duplex engine with jet condenser, The latter is usually 
run noncondensing owing to the large amount of cool- 
ing water required to be taken from the mains. Con- 
nected to the distribution system was a standpipe and an 
elevated tank. The former was 115 ft. in diameter and 
20 ft. high, of 275,000 gal. capacity. The old tank is 
of 230,000 gal. capacity, 29 ft. in diameter and 36 ft. 
high, on a steel height of 129 ft. érom 
hbase of tower to top of tank. The tops of the stand- 
pipe and tank are at the same elevation, giving a pres- 
sure of 72 Ib. at the pumping station. For the 108-Ib. 
fire pressure the standpipe and tank are shut off by hy- 
draulic valves controlled electrically from the pumping 
station. 

The new oil-engine pumping plant will practically 
supersede the Snow engine. It consists of two Aldrich 
triplex pumps, each driven by a 160-hp. Diesel oil en- 
gine of the Busch-Sulzer type. The capacity of each 
pump is 1,500 gal. per min. against a head of 190 ft. 
for domestic service and 260 ft. for fire service. Each 
engine has a 135-kv.-a. generator mounted on its shaft, 
furnishing current to operate the lift pumps in the sup- 
ply wells, the current for which was formerly purchased 
from a power company. These generators are also avail- 
able for helping out the city lighting. The engine shaft 
ix connected through a clutch coupling to the crankshaft 
operatin’ the 


pacity : 


condenser, and a 


tower with a 


pumps, 

The fuel oil is stored in two horizontal cylindrical 
tanks of 11,500 gal. capacity, housed in a separate build- 
ing equipped with heaters. From these storage tanks it 
i 30-gal. supply tank in the engine room. 
luring the test the fuel consumption was 10 gal. per 
hr. with the pump delivering 1,500 gal. per min. against 
head of 170 ft. and the generator delivering 
10 kw. This plant has worked very satisfactorily. 

The 16-in. cast-iron delivery pipe from the pumps 
makes both a horizontal and vertical curve near its con- 
nection to the 


is pumped to a 


ih average 


pumps. To prevent blowouts, all joints 
where the pipe changed direction were fitted with clamps 
md tie-rods, 

\ new steel water tower, built by the Chicago Bridge 


Tron Works. 


nM: 
This has a 


and supplements the old) standpipe and 
350,000-gal. tank with elliptical hot- 
being 96 ft. 


the height 
flow tank. <A 


tank. 
from 
6-ft. 


tom on a six-post tower, 
top of pedestal to the 


riser pipe supplies the 


line of the 


tank. 
Other improvements include about five miles of 4-in. to 


16-in. distribution mains. 


x 

Rules for the Use of the Dry Docks on the Panama Canal 
are published in the “Panama Canal Record” of Oc*. 4. The 
new dry dock at Balboa is 1,000 ft. long and 110 ft. wide, with 
a depth of 35 ft. over the blocks at mean tide The dock at 
Cristobal is 300 ft. long, 48 ft. wide, with a draft at 
of 13 ft. 6 in. over the blocks. The rates charged 
for use of the docks are at the Balboa dock 25c. per ton for 
and and lie. for day. At the 
these charges are lie In addition, 


small size, 


mean 
high water 


docking undocking. 
Cristobal 


minimum charges 


each lay 
and 10c¢ 
are fixed for vessels of 


dock 
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Obsolescence in Appraisals 
for Rate Making 


By C. C. HarsumMan* 


To determine the amount of money that must in a 
year be set aside from the revenues of a public-servi: 
corporation 


in order to securé the integrity of t! 
corporation’s investment and at the same time work 1 
hardship on either consumers or the corporation becau- 
of excessive or of confiscatory rates for service, a carefu 
consideration is required of the rate at which the con 
ponent parts of the plant become unfit for further servic: 

Any given element of the plant becomes unfit fo 
further service in two ways: (1) By physical deterior: 
tion or wearing out; (2) by becoming obsolete—(a) 
either through advances in the manufacture of mor 
efficient units so that it is unwise from an economi: 
standpoint to longer operate the installed unit, (b) from 
insufficient capacity due to large growth of the plant, 
(c) through legislative action. 

The general subject of depreciation has been discussed 
at great length by engineers engaged in valuation work. 
Probably most of the difference in opinion concerning. 
and difficulty in handling, the subject is occasioned }y 
the fact that the distinction between true depreciatio: 
and obsolescence has not been recognized and kept i 
mind, but those two elements have been lumped togethe: 
for consideration and loosely termed depreciation. Since 
true depreciation is a function of time and obsolescence is 
not, the sum of the two is not a function of time, but 
varies from it just enough to cause different considera- 
tions of it as a function of time to vary greatly. Obsoles- 
cence should be considered separately from deterioration. 

Obviously, those who are consumers served by a 
public-service plant should pay during the life of any 
piece or part of that plant, through the rates they are 
charged for service, an annuity that will have completel) 
reimbursed the corporation, at the end of the element’s 
natural life, for the cost of purchasing, installing and 
removing’ the piece or part that is being worn out. 

Were it, possible accurately to forecast the period of 
usefulness of the different component parts of a plant. 
this reimbursement could be easily accomplished. The 
length of time it would take any given part to become 
unfit for use from wearing out can in general be quit 
closely estimated from past experience. It is, however, 
impossible to estimate with any degree of certainty the 
period within which that same part of the plant may 
become useless due to one or more of the last three causes. 

Thus it becomes necessary, is by no means unjust and 
is indeed exactly proper that the consumers for a given 
time after a part has become useless from any of thes 
three forms of obsolescence should pay, in their rates, 
an annuity necessary to reimburse the corporation for 
such part of the expense of placing the superseded 
element in service and removing it as has not been taken 
care of in the fund built up from the depreciation 
annuity allowance. 

In this way during the time any piece is in useful 
service those who are consumers and are receiving: th 
service that piece is giving are paying an annuity based 
~~ *Valuation Engineer with H. T. Cory, Nevada Bank Build- 
ing, San Francisco. 

, 'The cost of removing will be a credit if the scrap valu 
exceeds the expense of taking out. In any event, this cost 


should not go into capital account; otherwise the latter will 
depart from the true value of the plant. 
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the assumption that the part will have what might 


stvled “normal” useful life; and those consumers who 
eive service after that plece has been replaced by 
nother better piece at an earlier time than the state 

physical deterioration of the superseded part would 
have necessitated and who thus receive the advantage, 
through rates or service or both, of the replacement 
ire paying an annuity that compensates the corporation 

the difference between the cost installed of the part 
superseded, less whatever value it had as salvage, and 
the amount that had accumulated from the annuity pay- 
ments during its life. 

As an example, consider that a piece of transmission 
line had cost $1,000 and that, as a result of legislation, 
the poles and crossarms had to be replaced by higher 
poles and longer crossarms, but that the wire was fit 
for further use reinstalled on the new line. Suppose 
the original cost had been subdivided into poles, Cross- 
arms. ete., $600; wire, $400; total cost installed, $1,000. 
Further, consider that the normal useful life of these 
two parts had at the time of installation been so 
estimated that, at the date of the change, the sums 
collected from the annuities covering these items amounted 
with interest to $500 and $150 respectively. Thus the 
so-called “present value” of these at the time of recon- 
struction—taking “present value” as the difference be 
tween “original cost” and “amount in fund’”—would be 
$100 and $250 respectively. As a measure of actual 
present value these figures are subject to criticism, but 
they do represent the portion of the original expense 
in installing these items for which the corporation has 
not been reimbursed. The company is fairly entitled to 
some arrangement that will reimburse it. 

Consider further that the new line cost, exclusive of 
the wire, $850 and, for simplicity, that the scrap value 
of the poles, crossarms, ete., just equaled the cost of 
g removing the old line. The condition is then: 

: Original Cost Cost 
; Original Amount Less Amount New 
Cost in Fund in Fund Line 


Poles, crossarms, etc.. S600 $500 $100 $550 
‘ee ee Ceeeew bee 400 150 250 250 


$1,000 $650 $350 $1,100 
The proper procedure would be to credit capital with 
f the $1,000, or if the depreciation had been annually 
BS credited to capital, with the $350. The capital account 
should then be charged with $1,100, being the cost of 
the new work. The obsolescence fund should be charged 
with $100, being the original cost less salvage value, 
minus the amount in fund, or ($1,000 — $250) — $650 

$100. 

The obsolescence annuity must be such that the same 
rate of interest can be paid on the obsolescence fund as 
is used in making up the allowable rate of return on 
the capital invested, in addition to whatever part of the 
fund it is desired to retire during that year. In case 


Sa 


ii 


wipes 


he conditions are such that only a very small annuity 
an be set aside annually, it simply means that the 
imortization of the obsolescence fund will be spread over 
xreater number of years. As the number of years over 
vhich the amortization is spread is increased, the con- 
‘ition, as far as the rates to be charged are concerned, 
pproaches that which would be in effect if the obso- 
scence fund had been charged to capital. The limiting 
onditions are: : 

1. Where the business is so prosperous that all of the 
ind can be charged off with interest in a single year 
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which Ss eq il nt te ( irg uF ( ( Scel 
operat y expel \\ - que t! ole 

, \\ ere oO! T terest o t ODSOLES ( ( 
be carried hy the rates that are possible this = oC 


lent to charging the obsolescence to capital, as is 


sometimes done, with the verv important exception t 


when the business has become such that more than t 
inte rest on the obsolescence ind can he pa d, 
tself may begin to be charged off and not, as if it we 
charged to capital, be a penalty for all time against 
rate pavers, interest on which they must alWays pay. 
When a new company is unable to earn its full just 
rate of return, the difference between the amount that 
it does earn and the amount that it is entitled to earn 
is charged to capital under the head of development 
expense, or some such item. Similarly, if there cannot 


be provided from the rates possible at a given time an 


} 
| 


annuity sufficient to pay even the full amount 


on the obsolescence fund, then the difference 


etTweel that 


interest which is paid and that interest to which the fund 


Was entitled must be el arged into the fund ts If. to bear 
interest at the same rate. When the business of the 


company improves, the annuity may be increased sutfi- 


4 
ciently to retire the fund. 


} 


This last phase of the matter is in individual cases 
frequently of great importance. In certain instances the 
opportunities for increasing the sales of the commodity 
are at present limited, but will at some future time be 
large enough to vield substantial profit. At the same 
time, much inefficient and obsolete equipment may now be 
in use which for economv’s sake should be replaced 


the present time. In such cases it might well be possible 
that rates which would provide for amortizing such 
obsolete equipment at present would be prohibitive, kill 
ing off what meager business the utilities might now have. 
Hlowever, this is no reason why obsolescence should be 
charged into capital for rate payers to pay interest on 
for all time. Nor is it, either, any reason why the utility 
should lose the money remaining in the investment, which 
was, when made, strictly in accordance with what was 
considered at that time good engineering practice. 

By charging the obsol scence il to the obsole scence fund 
and disposing of it as suggested, with whateve rapidity 
a careful investigation might indicate advisable, both of 
these errors, the one unfair to the rate payers, the other 
to the utility, would be avoided. 


A Ladder Dredge for Exenvating Snow on the line of the 
Chilean Trans-Andean Ry. has been designed by William T 
Lucy, of the road's engineering staff, and was described by 
him in a paper entitled “The Working of a Rack Railway” 
read before the Institution of Civil Engineers This railway 
is already equipped with a Leslie rotary snow plow built by 
the American Locomotive Co., but Mr. Lucy states that ir 
deep cuts when the snow is filled in to a greater depth than 
15 ft., the Leslie plow does not work well, as snow has to hi 
shoveled off by hand from the top of the cut. More seriou 
trouble is experienced when a deep cut is filled with snow by 
an avalanche, as pieces of rock are often brought down wit! 
the snow and cause much damage when struck by the rapidly 
moving blades of the rotary excavator. Mr. Lucy has there- 
fore designed a snow-clearing machine consisting of two 
parallel ladders carrying endless chains of buckets of the 
pattern usually employed for excavating stiff clay. The snow 
excavated by these buckets is discharged into a hopper, from 
which it is discharged by gravity upon a centrifugal ejector 
which throws it either to the right or left of the track as 
required. The approximate weight of the machine is abou 
60 tons The Chilean Trans-Andean Ry. has not yet been 
financially able to purchase the machine, but intcnds to t 
it aS soon as circumstances permit 
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Population Studies by Moore 
Expectancy Curve 
By George HotMEs Moorr* 

What the author has named the Moore expectancy 
curve is a graphical representation of the population a 
city may be expected to have after any given elapsed time 
in years. The curve is derived by plotting on cross-section 
paper the actual populations of selected cities after equal 
periods of elapsed vears, ignoring exact dates and choos- 
ing such values for “elapsed time in years” as may enable 
the respective curves to conform most nearly to a final 
mean value for the group. After the several curves have 
heen plotted, the mean or composite curve is sketched in. 
This alone is traced off on transparent paper, as shown in 
the accompanying diagram, for use by itself or for super- 
lnposing upon other curves for various comparative pur- 
poses. 

To illustrate a simple use of the curve: Suppose one 
desires to obtain the most probable population that a 
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year were 
city of 500,000 will possess after a lapse of 20 vears. It 
Is necessary only to mark the 500,000 point on the ex- 
pectancy curve, add 20 years to the elapsed time, which 
in this case will give a final of 71 years, and read off 
960,000. . 

The method can be used in almost every problem that 
involves either population estimate or population anal- 
vsis. It can be used to predict the most probable popu- 
lation of a city of any size whatever at any given future 
time. Or, on the other hand, by comparing the plotted 
curve for any city with the expectancy curve it becomes 
evident at a glance whether the city in question is grow- 
ing, or has grown, faster or slower than the average of 
its class. 

Finally, it will be evident after a little reflection that 
analyses based on the expectancy-curve method are exactly 
as reliable as are Insurance risks written on the basis of 
mortality tables. And since by its use the three quanti- 
ties of maximum, minimum and mean populations to be 
provided for are readily obtainable, it is claimed that the 
expectancy curve provides a thoroughly defensible 
possibly the first—for the exact analysis of pop- 
ulation problems. 


method 


*Citvy Hydresrapher, Seattle, Wash. 


ENGINEERING 


NEWS Vol. 76, No. 18 
Ixperiemce im Pavimg Koacis o 
a Washington County* 

By Davip H. Witret 
Pierce County has 64.39 mi. of hard-surfaced roads, 
completed and under construction, exclusive of macadan 
roads, which method of construction has been found 
unsatisfactory and has been abandoned. There are seve 
different types of pavement: Granitoid, sheet asphalt, 
one-course concrete, Bitulithic, Warrenite, brick and 
Bitucrete. In order to determine which is the most 
economical and satisfactory, a complete permanent cost 
record is kept of both construction and maintenance 0) 
each contract section. All the pavements are constructed 

without bonded or other indebtedness. 

Some of the items kept on record as a part of the cost 
sheet are: Cost of common labor per day; cost at mill 
of cement and freight on cement; cost of gravel at bunkers 
and freight on gravel; cost of sand at bunkers and freight 
on sand; cost of crushed rock at quarry and freight on 
rock; asphalt f.o.b. Tacoma and freight on asphalt: 
traffic census; condition of pavement; probable life of 
wearing surface ; ultimate renewal value per square yard : 
cost of right-of-way; probable annual maintenance per 
square yard, 

REMARKS ON Vanrtous Types or PAVEMENT 


Giranitoid Pavement—Pierce County has 8.009 mi. of 
Granitoid, costing $1.40 per sq.yd. without subgrade and 
extras. This pavement consists of 4%-in. concrete base 
of 1:3:6 mixture and a 1\%-in. top of 1:114 mixture, 
the stone in the surfacing being: 


Y-in.; 25%, Y-in. 


/ 


50%, %-in.; 25%, 


All smaller material is removed. 


From present indications this pavement is not equal in 
value to our best one-course concrete pavements, costing 
considerably less, and is not recommended in future 
construction. 

One-Course Concrete—There is 21.8501 
course concrete paving, costing exclusive of subgrade and 


mi. of one- 


extras, 85.6c. per sq.yd. In addition to this we are now 
building 1.836 mi. in conjunction with the Western Wash- 
ington Hospital for Insane. A number of paving meth- 
ods are being used in this pavement, the idea being to 
experiment with all the different approved types of con- 
struction so as to determine the best. One method being 
tried is that used in Sioux City, Iowa, deseribed in 
Engineering News, July 27, 1916. 

In repairing concrete pavement where holes have ap- 
peared all loose concrete was removed and the edges were 
squared up so that the sides were perpendicular; then an 
additional 2 in. was excavated, making a depth of 7 in. 
The hole was cleaned out and the bottom thoroughly 
tamped with a 50-lb. tamper. Crushed rock varying from 
%4 to 214 in. in size was well tamped into the hole and 
coated with approximately 1144 gal. of “D” asphalt per 
square yard, after which a second layer of crushed rock 
of sufficient depth to bring the surface to grade, after 
tamping, was placed and coated with approximately | 
gal. of asphalt per square yard. 

The patch was covered with screenings and left for 
traffic to pound down for a couple of days, after which 
it was swept clean and 1 gal. per sq.yd. of “E” grade 
asphalt was spread and well coated with screenings. The 


*Based on a paper read before the meeting of the Wash- 
ington Association of County Engineers, Sept. 14 to 17, 1916 


+County Engineer of Pierce County, Tacoma, Wash. 
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rock used was thoroughly dried on a half-section of metal 
ulvert pipe over a fire. 

The cost of repairing 571 sq.yd. in this manner was 
“1.49 per sq.yd. This was done by county forces. A 
similar kind of patching was done by one of the asphalt 
ompanies at a cost of $3 per sq.vd. 

The one-course concrete pavements hitherto laid in this 
county have practically all been built under two different 
specifications, one being a 1: 2:4 mix on a curved sub- 
grade and 5 in. thick, the other a 1:2:314 mix with a 
flat subgrade and a thickness of 5 in. at the edge and 
7 in. at the center. The latter construction has proved 
so far superior to the former that we do not consider 
using the older specification. 

Monolithic Brick—This office has abandoned the old- 
style specifications for brick pavements, which usually 
provided fora 114-in. sand cushion between the concrete 
base and the brick. We now specify only the monolithic 
construction, wherein the brick is laid directly on the 
fresh concrete without the intervening sand cushion. The 
hase course of concrete is laid; and immediately before 
the conerete begins to set, a 1%,-in. layer of sloppy ae 
mortar is spread over the fresh concrete. The bricks are 
laid directly in this mortar, leveled by light tamping and 
grouted with a 1:1 mixture. 

Pierce County has 0.744 mi. of brick paving (on sand 
cushion) costing $1.79 per sq.yd. exclusive of subgrade 
and extras. 

Bitucrete—We are now building 6.066 mi. of Bitucrete 
paving on the National Park Highway, or Mountain 
Road, at a contract price of $1.29 per sq.yd. exclusive 
of subgrade and extras. A 1:3:6 concrete base 5 in. 
thick is used, and on it asphalt heated to from 200° to 
250° F. is spread evenly to a sufficient depth to give the 
quantity of asphalt required to fill the voids in the 
aggregate, which consists of rock or gravel passing a 
$4-in. ring, and clean and well-graded sand mixed in the 
proportion that will obtain maximum density and low 
percentage of voids. 

This aggregate is heated in a drier to a temperature 
sufficient to melt the asphalt and draw it up by capillary 
attraction. The heated aggregate is spread over the 
asphalt to such a depth that, after firmly compacting it 
by rolling, the wearing surface is 1 in. thick. After the 
asphalt has been liquefied and drawn up by capillary at- 
traction, the pavement is again rolled with a five-ton roller 
until there is no appreciable compression. A flush coat 
of hot asphalt is then applied, on which fine aggregate 
heated to between 300° and 400° F. is spread, and the 
pavement is again rolled. 

Sheet Asphalt—Pierce County has 8.47 mi. of sheet- 
asphalt paving, the average cost without subgrade and 
extras being $1.587 per sq.vd. A portion of this pave- 
ment 4144 mi. long became so slippery after every light 
rain that hundreds of accidents occurred, and five per- 
sons lost their lives. 

To remedy this condition the pavement was covered 

th Roadamite and sand. No trouble has been reported 
since. The 90% Roadamite was used, 14 gal. per sq.yd. 
ing applied with a pressure distributor. The oil was 
cated to from 250° to 350° F. The entire surface was 
en sanded with coarse washed sand, using 1 cu.yd. to 
out 108 sq.yd. of pavement. This treatment cost 614c. 

r sq.yd. 
The Roadamite had the following amalysis: 90% resi- 
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due had a penetration of 77 at 70° F.; Osborn 
for adhesiveness, 1,290 sec.; flash point, 338° F.; burnis 
point, 415° F.; solubility in carbon tetrachloride, 99.9' 
solubility in carbon bisulphide, 99.9% 

Bitulithie and Warrenite—There are 15.5448 mi. of 
Bitulithic and 3.709 mi. of Warrenite, costing re spectively, 
without subgrade and extras, on an average of $1.377 and 
S1LAS8 per sq.vd. 

The foundation was crushed rock, macadam, concrete 
or what is known as “black base,” an asphaltic concret 


a rete. 
The difference between Warrenite and Bitulithic is slight, 
some of the specifications being identical, with the ex- 
ception that not to exceed 250% of gravel is to be used 
in the Warrenite pavement. The Warrenite is usually the 


cheaper pavement. 
GRAVEL AND Eartu Roaps 
Pierce County has about 200 mi. of earth roads, the 
average cost for construction in 1915 being $1,156) per 
mi., and about 300 mi. of graveled or spread crushed-stone 


ol 


roads costing in 1915 an average of S1.850 per m1., 
which labor was 899, powder 6% and culvert pipe 5°. 
The average cost of rubbing in an ordinary timbered 
country was about $170 per acre for a number of jobs 
in this vicinity. These roads were built from 12 to 24 
ft. in width, with a crown of 1 in. per foot of width, 
partic ular care being taken to provide good side ditches 
for drainage. Deep ditches, being dangerous to trattic 
and easy to fill up, are not recommended, and wide shal- 
low ditches are required. Corrugated-metal culverts are 
allowed in remote districts, but in all paving contracts 
concrete pipe is specified. 

A grading machine propelled by horses gives very satis- 
factory results and costs on our prairie soils or similar 
locations about $150 per mi., but in many cases where a 
steam roller is the tractive power better results are 
gained on account of the compacting power of the roller. 
Where a road is well shaped, the steel drag is used to 
preserve the crown of the road and keep the surface free 
from ruts. 

The best piece of earth road discovered in this vicinity 
is a stretch of the National Park Highway between the 
Mashel Bridge and La Grande. This road is in fine con- 
dition during both winter and summer, with but little 
maintenance. In collecting material for graveling the 
road a portable sand tester was used and has been found 
very satisfactory. An analysis of the surfacing material 
in this road, made with the portable sand tester, gives 
the following results: 

SAND FROM LA GRANDE—MECHANICAL ANALYSIS 


Pass No. Pit, Passing Road, ‘ Passing 
200 4.1 6.4 
100 S.0 1 
sO 6.6 4.7 
50 16.3 7.4 

40 13.1 6.9 
30 10.2 6.5 
20 14.7 12.1 
10 14.5 12.7 
Ss 2.6 3.4 
4 §.2 9.5 
2 3.5 8.3 
34 -in. 1.2 5.7 
er 100.0 . 
1 -in. 1.9 

1%-in 6 

1%-in. 

100.0 


Testing Laboratory—Pierce County has a testing lab- 
oratory for the purpose of testing cement and bituminous 
mixtures and making volumetric analyses of sand, gravel 
and crushed rock. This department has proved itself 
very successful and satisfactory. 
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Notes from Field and Office 


& Unrest 


Keeping clearance unobstructed while building a concrete crossing—Bending expanded metal on job—In October 
rails were oiled on 950 miles of track to prevent corrosion—A canvas coffer-dam—How 41 railways 
handle small concrete jobs—Culvert for 150-ft. fill—Fill shrinkage 


Arch Centers Suspended from 
Old Pilate Girders 


In the construction of a reinforced-concrete arch bridge 
crossing over the Lackawanna R.R. at Millburn, N. J., 
the right-of-way was kept clear of falsework by suspend- 
ing the arch forms from plate girders spanning the abut- 


ments. ‘This part of the line is subject to very congested 


timber stringers were rested, four stringers to each of the 
three floor-beam openings. In the middle opening, timber 
cross-beams resting on the flanges of the main girders 
were used instead of the steel floor-beams. 
ment is shown by Fig. 2. 


This arrange- 


The stringers acted as the main carriers of the center- 
ing, Which consisted of 3x3-in. angles shaped to the arch 


curve and running lengthwise of the bridge. These were 


OVERHEAD BRIDGE ON LACKAWANNA R.R. CONCRETED IN SUSPENDED FORMS 


commuting traffic in morning and evening on all three 
of the tracks, so that it was highly desirable that the usual 
falsework posts be omitted. Rather than use steel arch 
centers (which would reduce the top clearance to danger- 
ous limits) or attempt to space falsework posts for clear- 
ance, the engineers decided to suspend the forms from 
above, utilizing an abandoned plate-girder bridge that 
could readily be brought to the site. 

The accompanying views and sketch show the details 
of construction. The arch is on a skew with a single rib 
carrving an earth fill between gravity spandrel walls. The 
abutments and the arch were constructed first, the arch 
being carried up to the limit of its overhang on segmental 
forms supported from struts footing well outside the out- 
side tracks. The arch rib was finished here with jogged 
skewbacks normal to the line of thrust. The intervening 
section, 45-ft. span, was carried by the suspended center- 
ing. 

On the abutments there were then placed the four plate 
Each girder was about 60 ft. long and 6 ft. deep. 
The outer two were blocked up on the side walls of the 
abutment and the middle two on piers purposely cast 
on the slope of the abutment. After the girders were up, 
their floor-beams were bolted in place in the outside two 
on their lower flanges 12x12-in. 


cirders. 


of the three openings ; 


hung from the stringers by °4-in. rods spaced about 3 ft. 
c. to ec. and earried transverse 2-in. lagging, which was 
additionally held by spiking on crosspieces and_ braces. 
The suspender rods were covered with tubing so that they 
could be readily removed when the arch concrete had 
reached a proper set. 

The method proved very successful, and more eco- 


nomical than using steel ribs embedded in concrete. 


FIG. 2. DETAILS OF METHOD OF SUPPORTING MILLBURN 


ARCH ON SUSPENDED CENTERS 
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rib metal, 18 in. wide and 18 ft. long, bent 3 in. over 
the top of each I-beam, requiring 16 bends to each piece. 
The body of the bender consisted of two 2xS-in. planks 
8 ft. long separated by three Sx8-in. blocks 21 in. lon 
and 4 ft. on centers, all well spiked together. The 
bender was made of an Sxs-in. crossblock 25 in. lor 
swinging on two 2x8-in. handles 11 ft. long and piv- 
oted at the center of the middle block of the body 
%4-in. lag screws. The bender on the handle clea 
the anvil on the body by 1% in., and the corners of the 
bender and anvil that did the shaping were protected with 
14x114-in. angles. Over the anvil block on the body, 
where the shaping took place, an angle was set 1 in. off 


the top, so that the metal sheet could be slid under. 





This was held by ™%4-in. screws at each end, and ot 


FIG. 3. VIEW IN REAR OF MILLBURN ARCH end was slotted so that it could be swung to one sik 


h 


considering the high cost of such steel at the time 
this work was done. The proper curve could be readily 
controlled by the screws at the top of the suspend r 
rods and the arch easily sprung by the same method. 
It was found that the suspension girders were somewhat 
too close to the top of the rib for easy concreting, but 
this is a matter of detail that can be corrected in future 
similar work. 

The bridge is being built for the Lackawanna R.R., 
George J. Ray, Chief Engineer, by James A. Hart, con- 








tractor, of New York City. G. B. Barackman was assist- ; 
ant engineer in charge of construction, under G. T. Hand, | ™«-Position No.@ 
division engineer. A. B. Cohen was designing engineer. 
* 
Expanded Metal Bender Built : + . 
ij Slot in L over anvil so it car be rmoved to position No. & 
om Construction Job while reinforcing is turned over 


By P. BraL.* FIG. 2. DETAILS OF MACHINE FOR BENDING EXPANDED- 
METAL REINFORCEMENT . 
The accompanying drawing and view illustrate a 
bender for rib metal reinforcement used in a_ recent 
huilding construction job. The floor was of concrete in . : 
cased T-beams with the 6-in. slab reinforced with No. 3 fT convenience of operation, and another frame was 
ppaeackel built from which the handle could be raised by block 
*223 West 78th St., New York City. and fall. , 
In operation the momentum of the block falling 2 
ft. was sufficient to bend sheets, the number of blows 
depending on the angle of bend wanted. On account of 


while the sheets of reinforcing were being turned over. 
The bender was built 3 ft. off the ground on a frame ; 


























; 
: 

the 16 bends it was necessary to turn each piece over 
eight times. After the gang was organized, the average ) 
: 
' 
| 











cost of bending per sheet was 12c. ' 
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Oiling Rails and Fastenings 
To Prevent Corrosion 











The corrosion of rails and fastenings due to the brine 
dripping from refrigerator cars has been an increasing 
trouble for some years, and although the Master Car 
Builders’ Association has taken some steps to check this 
dripping the condition still continues. The damage and 
destruction to track by such corrosion as well as by that 
due to weather conditions is an important item in track- 
maintenance cost and is especially serious where high- 
priced materials and devices are used in the track. 

About three years ago A. J. Neafie, Principal Assistant 
Engineer of the Delaware, Lackawanna & Western R.R., 
undertook to meet this problem of protecting the track 
FIG. 1. METAL BENDER IN OPERATION by spraying oil upon the rails and fastenings. Experi- 
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ments were made with hand-operated apparatus mounted 
on a flat-car, and the results were so satisfactory that a 
Spec ial ear has been built for this service. 

The four-wheel 
and has the front end open for the observation of the 
operator, who controls the oil feed and the raising and 
lowering of the spraying apparatus by means of a series of 
air valves. In front of each 


track-oiling car resembles a caboose 


forked 
pipe with ends bent so as to discharge a spray against 


forward wheel is a 


FRONT OF OIL-SPRAYER CAI SHOWING 


NOZZLES AND CONTROL LEVERS 
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either side of+the rails and joints and down upon th 
spikes and the plates. <A shield covers the top of tly 
rail head, and behind each wheel is a wiper or pad (1 
clean the rail head) and a sand pipe. The car is couple 
at the head of a train of oil tank-cars (or a single tank 
car), and the train is pushed by a locomotive, the oiling 
car being fitted with a bell and signal whistle. Thi 
work is done at a speed of 20 to 30 mi. per hr., using 100 
to 125 gal. per mi. 

The oil pipe is 2 in. in diameter, and 14-in. air pipes 
are led from a receiver to the nozzles, with a pressure o! 
30 to 40 lb. for spraying the oil. A 2-in. pipe connects 
the outlets of the tank-cars, this being laid along the 
frames or running boards. A 1%-in. air pipe is led along 
the train and tapped into the dome of each car, to fur- 
nish pressure (30 to 40 Ib.) for forcing out the oil 
l.ive steam or the exhaust steam from the air pump is led 
to the heater coils in the tanks, giving the oil a tempera- 
ture of about 150°. Valves provide for connecting or cut- 
ting out any oil-car as desired. A heavy oil is used for 
its adhesive properties. 

About 800 mi. of track was oiled in this way in October, 
1915 (with the hand-operated apparatus), and the new 
car oiled about 950 mi. of track during October, 1916. 
The cost for oil, operator, engine and crew, ete., is about 
$4 permi. Mr. Neafie, who has furnished the information 
as to this interesting feature of trackwork, states that 
the results are bevond the original expectations. 


*. 
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Emergency Canvas Coffer-Dam 


An emergency coffer-dam of canvas and concrete was 
an interesting feature in the construction of a 92-ft. 
Strauss bascule bridge over the inland-waterway canal at 
Coinjack, N. C., for the United States Government. The 
piers were 12-ft. steel cylinders, having their tops 2 ft. 
above the nermal high-water line. During the floods of 
the spring of 1915 the water rose nearly 3 ft. above this 


Top of 


Flood 

; mes Outer 
Canvas 
Sheet.-3 


Stick for ‘" 
Stiffening-*s 
Line 


AYA 


Three canvas sheets 4<-Steel 


sewn together ¥ 
atkKandA 2 


Detail B 
EMERGENCY COFFER-DAM OF CANVAS AND CONCRETE 
ON A BRIDGE PIER 


Cylinder 


level; and as it continued for some time, the work was 
seriously interrupted. 

In order to carry the cylinder temporarily above flood 
level, two sheets of canvas were put together to form 
an annular chamber 3 ft. high and about 6 in. wide, 
the bottom being closed by a strip of canvas wide enoug!i 
to extend up between the side sheets, forming an in- 
verted trough. Vertical sticks were set in the outer ley 
thus formed, to keep the canvas in shape. Then the 
canvas cylinder was sunk to rest on the top of the stec! 
cylinder. When the canvas was wet, it shrank so that 
the “trough” closed up and gripped the top of the steel. 
The space between the canvas sheets was then filled with 
concrete. 
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\fter the concrete had set, the interior of the cylinder 
pumped out, and the work of filling it with con- 
commenced. There leakage at the 
nection of the permanent and temporary cylinders. 
The bridge was built by the Penn Bridge Co., of Beaver 
ls, Penn., and the emergency work described was de- 
d by W. J. Howard, superintendent in charge. 
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Concrete-Lined Oil Reservoir 


\n earth reservoir with 3-in. conerete lining has been 
built by Bent Bros. at El Segundo, Calif., for the Stand- 
d Oil Co. This reservoir, which will be used for oi] 
torage, is 460.5 ft. in diameter at the top and 403 ft. at 


LAYING CONCRETE FLOOR OF OIL-STORAGE RESERVOIR 


AT EL SEGUNDO, CALIF. 

the bottom, the width of the bank at the top being 15 ft. 

Both slopes are 114 to 1. The total depth is 19 ft. 2 in. 

The reservoir is built in sandy loam formation, and dur- 
the construction the banks were sprinkled and rolled 

until they were solid. 





The accompanying view shows the floor under con- 
struction. This is 4 in. thick and reinforced as shown, 
The capacity of the reservoir is 550,000 bbl. 


Experience of 41 Railways in 
Small Concrete Jobs 


The economical handling of concrete on work not ex- 
ceeding 200 cu.yd. in volume was the subject of an in- 
\estigation by a committee of the American sridge and 
Building Association during the past year. The com- 
nittee members are L. D. Hadwen, J. W. Wood, C. F. 
Green and G. H. Stewart. Information was obtained 
rom 41 railways, having a total mileage of 127,500. A 
summary of these replies shows that 31 railways, repre- 
siting a mileage of 100,280, handled their small concrete 
work with their own forces, while only two of the roads, 
having a mileage of 2,839, handled such work exclusively 
ly contract. The question of safety and a desire to have 
the company’s own employees handle construction under 
operated track or in the yards and shops have an im- 
ortant influence in eliminating contract work. 

In regard to organization, 25 of the railways employ 
division forces, while 11 report a departmental organi- 

tion. The supervision is generally furnished by master 
carpenters or division superintendents of bridges and 
ldings, and in some instances by the assistant engineers 
the engineering department. 

The rates paid, of course, vary largely according to the 
tion of the country, the rate for laborers running 


ENGINEERING 





NEWS 849 
from 1314 to 25¢. an hour: for carpenters, from 21 to 
soc., While foremen are paid from S90 to $100 a n h 


The size of the gang varies from six to twelve men, with 


one or two carpenters and a foreman. It is difficult to 
get adequate carpenter help on work of this kind, and a 
larger proportion of carpenters in a crew would 


mote the economy of the work, could the 

Of the 41 roads, 31 indicate that they are able to 
organize the work so as to admit of a regular program 
through the 
Three handle 


floating gangs. 


while five 
work of this 


In most Cases a program is mapped out 


season, are unable to do this. 


kind by means of regular 


in the spring, and forces are organized to cover the sea- 
som’s work. <A 


good way of taking care of such small 


jobs would be to have a crew organized under the 


trict authority to take care of the work on each district 
or division, where the volume of work makes this just 
fiable. 

ling this class of work and moving from one division to 
another. A feature called attention to by the Nashville, 
Chattanooga & St. Louis Ry. is the use of suitable board 


ing ears for the crews. 


Some roads keep a regular gang all the vear hand- 


7 


In the matter of providing mate- 


Local 


Gen- 


rial there is considerable divergence in practice. 
aggregate is used by 23 roads wherever possible. 
erally, material for structures on the line appears to be 
handled by way freights. Where crews can be combined 
and material ordered sufficient for a day’s work-train serv- 
ice, it is preferable to handle the material for three or 
four jobs rather than handle it by regular train with a 
small force. 


AVERAGE Cost AND THE Toots REQUIRED 

The cost of this class of work varies with conditions. 
Prices were quoted of $5 to $8 per yd. for mass work 
and $7 to $20 for reinforced work. <As to a list of tools 
considered essential for a small conerete outfit, the fol- 
lowing, submitted by the Chicago, Milwaukee & St. Paul, 
is regarded as typical: 


Concrete mixer 3 Tubular 


1 lanterns 
10' Wheelbarrows 1 


Single bit axe 


1 Cant hook 2 Water barrels 

50 Ft. 1-in. water hose 6 Heavy galvanized water 
Small track-jack pails 
Combination vise Gasoline diaphragm pump 
Hand axe Pinch bar > 


Double bit axe 
Sheetpile pounder Measuring 
Timber bar Tool box 


1 
1 
2 Combination 
1 
i 
Crosscut saw 1 Steel broom 
> 
3 
1 
1 
1 


nail 
box 


pullers 


No. 4 sand screen Common brooms 

D. H. S. P. No. 2 shovels Stone-mason trowel 
Pairs knee boots 16-ft. straight-edge 
D. H. spade Plasterer’s trowel 


&-lb. sledge 2 Pairs wire pliers 
16-lb. sledge 200 Ft. 1l-in. line 
&8-ft. straight-edge 6 Track chisels 


Grindstone and frame 
Clawhammers 
Pairs carrying hooks 


2 12-in. monkey wrenches 
2 18-in. pipe wrenches 
1 Set 8-in. double blocks for 
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2 Heavy mortar hoes l-in. line 
2 %-in. bridge augers 


In most cases the carpenters are required to furnish 
their own tools, but it is economy to have a liberal sup- 
nly of hammers, saws, ete., on hand, so that laborers can 
he pressed into service for sheathing the forms, ete., when 
they would otherwise be waiting. For crews making fre- 
quent moves a tool car is worth having. 

The size of mixer recommended shows considerable 
variation. Only six railways stated a preference for 
hand mixing for small work; 16 recommend mixers of 
from 6 to 9 cu.ft. capacity, unmixed charge, which cor- 
responds to a one-bag batch mixer. A %-yd. or two-bag 
batch mixer is preferred by eight roads, while two use 
3/-vd. machines, 
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Opinions as to the smallest job on which the use of 
a mixer is justifiable vary widely. 


Four roads use some 
form of mixer for quantities as small as 5 yd.; six would 
use one where the quantities are from 10 to 30 yd.; five 
set 50 vd. and six 100 yd. as a minimum. 


Building Culvert for 15O-Ft. Fill 


A 5-ft. 533 ft. long is being com- 
pleted on the Southern relocation in Georgia, just south 
of Toccoa. The unusual length of the culvert is ex- 
plained by the fact that the fill will be 150 ft. high by 
530 ft. wide at the The culvert is built almost 
(85°) at right angles to the center line of the fill. The 
wall is 4 ft. thick at the floor and 2 ft. 101% in. at 1 
i above springline. The concrete above springline is 
1:2:43; below springline, 1 


concrete arch culvert 


214: 5. 
Ja 


Granite screenings 


FIG. 1. GENERAL VIEW OF CONCRETING 


FIG. 2 


NEAR VIEW OF MATERIALS DEPOT SHOWN IN 
BACKGROUND OF FIG. 1 


are used instead of sand. In the early part of the 
work the contractor, C. W. Lane & Co., was not permitted 
to use granite screenings, but following tests which showed 
conerete containing them to be stronger than concrete 
with sand, these screenings were used exclusively. In 
addition the better, that there is less 
separation and that it retains the water better than does 
conerete containing sand. 


concrete flows 
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For the greater part of its length, including that 
tion under the deepest part of the fill, the culvert is 
rock, which occurs near the surface. For about 200 
on the west end, however, the rock dips, and piling 
resorted to. Two lines of piles, staggered, are dri 
under each side of the arch. The soil is earth and 

rock. The piledriver at the extreme right in Fig. 1 
built on the job and is equipped with an 1,800-Ib. Vul. 
hammer. A boiler was part of the equipment, but 
stead of mounting this on the platform of the driv 
steam was piped from the horizontal Farquhar bo 
shown near-by. Unencumbered and unweighted }y 
boiler, the piledriver is much more easily portable. 
The concreting plant should be examined in conn 
tion with Fig. 1. A %4-yd. Lakewood mixer is mount. 
on timber cribbing about 8 ft. high, with a platform « 
walkway extending out over the forms. Concrete js 


PLANT AND WEST END OF CULVERT SITE 


transported from mixer to form in 14-yd. two-wheel skip 
pushed by men. 

Concrete materials are delivered on the track showr 
in the background of Fig. 1 and at close range in Fig. 2. 
The stone and screenings are dumped down the embank- 
ment; the concrete is stored in the house built for the 
purpose. The materials are hauled in wagons to the 
piles behind the mixer. 
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Engineering Contractor Talks 
on Earth Shrinkage 


By S. P. Barrp* 


Writers of books are as prone to copy the mistakes of 
other authors as they are to copy the matter that will 
stand test—giving due credit, of course. I have been 
reading several books on engineering subjects, especia!!y 
the chapters given to earthwork and more particular!) 
the paragraphs devoted to the change in volume whic" 


*315 West Ninth St., Columbus, Ohio. 
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earth is disturbed. The information generally conveyed 
to the reader is that earth will shrink when moved from 
a cut to a fill; in other words, a yard of cut will not make 
a yard of fill. 

Observation convinces me that there is an apparent 
shrinkage in volume; but I am also convinced that it 
is not necessarily a shrinkage of the earth making the 
fill, but rather a combination of the following factors: 
(1) Settlement of the original ground on which the fill 
is made; (2) that the actual yardage removed from the 
cut is less than the calculated quantity; (3) the actual 
yardage in the fill is more than it was calculated to be. 

Regarding the settlement of the original ground under 
the added weight of the fill, I can call to mind a num- 
her of instances where drain pipes under the center of 
heavy fills settled until they have become inverted si- 
phons. In an extreme case, while making a fill by 
dumping from a trestle, the fill, trestle and train settled 
16 ft. in a very few minutes. The total settlement at 
this place was more than 200 ft. 

Another case that I have in mind, showing the settle- 
ment of the ground under the weight of the fill, was 
very forcibly called to my attention during the construc- 
tion of an undercrossing through a heavy fill. The orig- 
inal surface was well defined by the grass line between 
the original earth and the filled material. This line 
showed a gradual settlement increasing toward the center 
of the fill. The original field notes showing the ground 
line at the point at which the undercrossing was being 
constructed were available and showed no such depression. 

One more instance to indicate that the settlement of 
the original ground is not an infrequent factor in the 
apparent shrinkage of excavated earth: A_ railroad 
crossed a creek and valley on a timber trestle about 20 
ft. high. It was decided to fill most of the trestle, span- 
ning the main stream with a deep plate-girder span on 
steel legs on low masonry piers, with a short girder 
span at each end resting on masonry abutmen‘s. The 
piers and abutments were constructed and the steelwork 
was erected before the filling of the trestle began by 
dumping from trains. The earth-fill had not reached 
the bottom of the stringers before it was noticed that the 
trestle had settled very noticeably (about 2 ft. where the 
fill was highest), except near the abutment. The driv- 
ing of the piling under the abutment probably packed the 
ground by side pressure. The remainder of the fill was 
made with ashes, and the track was jacked to its orig- 
inal height. When the stringers were removed, it was 
found that the total settlement amounted to 31% ft. It 
has been my experience that comparatively shallow fills 
on an unyielding bottom can be made from cuts having 
the same yardage. The lower portion of heavier fills 
will be somewhat compressed by the weight of the earth 
above, but not to the density of the original earth. 

SHRINKAGE TESTS WITH CELLAR SPOIL 

Carefully made cellar excavations are capable of quite 
accurate yardage measurements. On one occasion all 
the earth from the cellar was weighed and then dumped 
on a lot for filling. The surface of the lot was flat and 
the fill was about half the depth of the cellar. The vol- 
ume of this fill was about 14% greater than the cellar 
excavation. At the end of a year it was 10% greater. 

While the cellar was being excavated, a number of tests 
were run by filling a stout box, 3x3x3 ft., with freshly 
excavated material and tamping in layers; the box of 
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earth was then weighed. It was found that the weight, 
approximated the weight of a yard of the original 
material. 

Another experiment was tried. The box was filled 
with loose earth, and a loosely fitting piston was placed 
on the material in the box and weighted with pig iron 
to give a pressure equivalent to a 20-ft. fill of earth. 
Two weeks’ compression brought the earth in the box to 
about the same density as the original earth. Of course, 
in this test there was side friction, which would not 
occur in an open fill. 


Contractors Do Nor Boast Asnovr Prorits 
The general run of contractors never admit that they 
gi 
that they are losing. It is but human for the rodman, 
the instrumentman and the tapeman to give them the 
benefit of the doubt, as it is very unlikely that there will 
be a remeasurement on account of the quantities being 


are making any money, but rather give the impression 


too large. In cross-sectioning muddy or soft ground it 
is easy to get readings a couple of tenths low, on account 
of the red sinking in the mud. Fills are more likely to 
be on this kind of ground than cuts. I have remeasured 
several pieces of work and never have found much dif- 
ference that could not be accounted for by the weathering 
of the cuts, difference of the viewpoint and difference in 
the time of the year as affecting the shadows and as 
affecting the height of the surface due to freezing (quite 
a factor in shallow work). This latter tends to reduce 
the yardage of cuts and fills alike by raising all the 
rods from 0 4 to 7% ft., according to the material. 
The weathering erodes narrow grooves down the slopes. 
These grooves are not measurable, but owing to their 
length and multiplicity they raise the bottom of the cuts 
by filling in with the eroded material. This gives too 
small a quantity on remeasurement. 

Ground-line elevations taken on grass, forest and 
plowed land will invariably be a couple of tenths above 
the solid earth. These tend to increase the apparent cut 
yardage and to decrease the apparent fill yardage. 

As for the fill yardage being more than calculated, the 
method of making fills causes the edges of the fill to 
overrun the slope stakes, as clods will roll down the 
slopes and out on the original ground, increasing by just 
that much the apparent yardage of the fill. Engineers 
generally insist on measuring borrowed material in the 
borrowpits rather than in the fill, knowing that there is 
less material in the solid earth than in the fill that it 
will make. 
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Asphalt-Joint Filling Machine 
sy J. S. Briaut* 


Difficulty im making a bituminous carpet stick over 
the expansion joints on the 87 mi. of recently con- 
structed concrete pavement in San Bernardino County, 
California, led to the invention of a special joint-filling 
machine. It has proved a success in use. 

The pavements are of 1: 2:4 concrete, 5 in. thick, and 
are finished with a wearing surface or carpet of asphaltic 
oil and screenings. Expansion joints of the Carey sand- 
wich type were provided at intervals of from 30 to 75 
ft., depending on the season and relative humidity at 


*Engineer, County Highway Commission, San Bernardino 
County, San Bernardino, Calif. 
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JOINT-FILLING MACHINE, SAN BERNARDINO COUNTY, 


CALIFORNIA 


the time of placing the conerete. 
followed the uncovering of the pavement after construc- 
tion, forcing the joint filler nearly all out. The ejected 
asphalt was ironed out into a mat over the joint, which 
did not adhere to the concrete, and as a result formed a 
weak spot under the asphalt carpet coat that was after- 
ward applied, so that it would not remain over these 


Generally, expansion 


places. 

To remedy these defects it was found necessary to 
dig out the joints to a depth of Vi, in., clean the ad- 
joining pavement and refill the joint with 90% asphaltic 
oil, heated to a temperature of over 200° F. To do this 
economically it was necessary to have a machine different 
from any on the local market. 

After experimenting and making several changes, the 
machine shown was perfected. This device consists of a 
100-gal. drum mounted on a pair of Ford automobile 
Beneath the drum is a firebox containing four 
distillate burners. 
small drum carried on the front 
to the burners by a flexible hose. 

The hot asphaltic oil is drawn from the drum and 
sprayed through a chisel-shaped nozzle by a hand-power 
rotary pump. 
the top of the drum so that the oil can be circulated when 
the machine is not in use, to prevent the pump and lines 
from cooling and clogging. 

The burners are generally kept burning low at night 
to prevent the oil from cooling, as it takes about three 
hours to reach a sufficient temperature to spray. It is 
usually necessary to clean the pump and discharge line 
either at night or in the morning with distillate. 

The oiler is filled at a central heating plant and is 
towed to the work or filled from 5-gal. buckets distributed 
along the road. The heavy asphaltic oil in the buckets 
must be heated before it can be emptied into the drum. 

The thickness of the coat of oil applied can be regu- 
lated by the rate of rotations of the pump and by a valve 
in the discharge line under the control of the nozzleman. 
It is surprising how thin a coat can be applied by this 
machine, but the oil has to be at a temperature of 300° 
F. to obtain the best results. 


wheels, 
These burners are supplied from a 
vehicle and connected 


A bypass connects the discharge line with 


he . . . . 
The crew ordinarily consists of a foreman, pumpman, 


nozzleman, one man to shovel screenings, one man to 
sweep, two men to pick out the joints, and teamster and 
team hauling about 2 cu.yd. of crushed-rock screenings 
and towing the oiler. This crew has finished joints on 
18 mi. of road in one month at a cost of about $10 per 
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mi. The oil and sereenings had to be hauled from 5 
to 35 mi. The outfit can cover from 1 to 5 mi. of road 
per day, depending upon its condition. 

To protect the refilled joints prior to the application 
of the wearing surface it is necessary to use a surplus 
of oil in filling them. In order to avoid a bump, after 
the wearing surface is applied the surplus of oil at the 
joint is removed, which is best done by using a hot spade 
or a mattock just in advance of the application of the 
wearing surface. 
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To Erect a Large Factory Building in 42 Days is the 
schedule set down in a bulletin just received from the Aber- 
thaw Construction Co., of Boston. The building which is to 
be erected for Colt’s Patent Fire Arms Manufacturing Co., 
at Hartford, Conn., will be 490x60 ft. in plan, with two end 
wings. It will be four stories high and have a floor area of 
2.8 acres. On Oct. 6 the superstructure was begun; th: 
second floor was to have been concreted by Oct. 21, and by 
Nov. 2 the third floor is to be completely concreted; on Novy 
13 the fourth floor, and on Nov. 23 the roof. 


Automatic Counter for Concrete Elevator—In the construc- 
tion of a reinforced-concrete building at Philadelphia it was 
desired to count the number of buckets of concrete delivered 
to each floor. These buckets were delivered on the regular 
timber-frame elevators with platforms carrying one bucket 

of standard size, so that 
to check the amount of 
concrete it was merely 
necessary to check the 
number of times the ele- 
vator went up by each 
floor. To do this an or- 
dinary dial counter was 
attached to one of the 
posts of each elevator, 
as shown in tht ‘rccom- 
panying perspeytive. 
The dial was actuated 
by a link tripped by a 
cam that was pinned to 
the elevator post. In go- 
ing up, the pin driven 
firmly into the elevator 
platform tripped the 
cam and depressed the 
link, thus marking the 
counter. In going down, 
thesame pin also tripped 
the cam; but a slot was 
placed in the rear end of the cam so that the link did not 
actuate the counter, but traveled along freely in the slot. The 
cam was pulled back to its proper balance by coil springs at- 
tached above and below. The device is reported by W. A. 
Tailer, of 3634 North 12th St., Philadelphia, Penn. 


Anchoring a Submarine Water Main was recently done in 
a rather novel manner by the operating bureau of the San 
Diego, Calif.,. Water Department, F. M. Lockwood, manager. 
A 10-in. main 665 ft. long was laid across the San Diego River 
at a cost of $1,902.18. This main was buried 2 ft. below the 
bed of the river, and at each joint two 60-lb. rails were driven 
full length (30 ft.) into the ground and clamped to the pipe, 
both above and below, making it practically impossible for 
the pipe to rise up or become displaced. 


Problem of Interest Rates in Loan Repayment—A com- 
plicated problem is submitted by A. F., Ottawa, involving cal- 
culations of the’sinking-fund type. It is stated as follows: 


A city makes a loan for $1,000,000, to be paid in 12 years in 
installments of $120,000 yearly, the first payment being made 
6% months after contracting the loan. What will be the 
annual rate of interest on the loan? 


Starting with the fact that the accumulated value of the 
loan after the period of 11 years 6% months must be equal 
to the accumulated value of the repayment, the following 
equation is obtained: 

6 dp S580 on 
1,000,000 (1 + i)1)5 = 120,000 4 + Y"* —1 ~ 120,000 
- a+i 1 

Some reader may be able to suggest how this can be solved 
other than by trial, or give a direct methed for solving the 
problem. 


a+i—1 
i 
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A School for Training 
Executive Officers 


One of the most notable developments of the past 20 
years in industrial education has been the rapid increase 
in the establishment of training courses for employees. 
The pioneers in this field were probably the railway com- 
panies which established schools for training employees 
in the use of air brakes and the operation of signaling 
systems. In the manufacturing industry, while training 
ourses for apprentices are of course very old, schools for 
training men and women of mature years in specific tasks 
ire comparatively recent. 

One of the largest concerns in the iron and steel trade, 
acting on the belief that its high-salaried executive officers 
may be as much benefited by training as the ordinary 
employee who is tending a machine, has established a 
school for training executives. The students in this school 
are from 40 to 60 years of age, and the average age is 52. 
The head of the school is a Cornell graduate of the class 
of 1892. The course of instruction includes shop practice, 
administration and theory. The course of instruction 
extends over six weeks, during which time the students 
cive their entire time to the school work. Their salaries 
continue as usual during this time, and their traveling 
expense ‘n visiting different works of the company during 
the course are paid. The cost of the school apart from 
these items is about $35,000 per annum. The usual 
routine is to spend a forenoon in the shop and the after- 
noon in attending lectures, while the evening is devoted 
to the study of textbooks. The students are given exam- 
inations at stated intervals, and their markings in the 
examinations are sent to the head office of the company. 
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Divided Awthority Produces 
Bad Results 


Divided authority is divided responsibility, which often 
is the same as no responsibility. Unless engineering re- 
-ponsibility is centralized, in the design and erection of 
a structure, the structure may prove a failure. 

A case of this kind is pictured in the statement of 
facts about a recent reservoir break. As the statement 
comes from an engineer familiar with local conditions, 
it should be fairly accurate. 

The reservoir that later failed was built under the 
direction of the Water Department. But the Water 
Department did not design the reservoir. Instead, it 
secured a design from a civil-engineering professor of 
high standing. The authority of the designer ended with 
the design. He had nothing to do with the execution, 
‘his being in the hands of a contractor employed and 

rected by the Water Department. 

Responsibility being thus already divided, the case was 

rther complicated by the fact that a large part of the 
vork was built without any engineering inspection. An 
inspector appeared on the work when the side walls of 
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the reservoir were nearing the roof. This was an impor- 
tant period, because the construction work had to insure 
that the roof would be tied to the walls very thoroughly. 
The design intended the walls to act as vertical beams 
held at floor and roof, but did not provide means that 
would positively assure the necessary anchoring. 

The results show that even the belated presence of an 
inspector on the work did not secure a proper tying of 
the walls to the roof; but as the inspector was inexperi- 
enced, he ought not to be blamed, perhaps. 

The reservoir so constructed was successfully filled with 
water and used for half a dozen years. Earth banked up 
around the outside of the reservoir held the walls against 
the outward pressure of the water. Recently, however, 
work was started on an extension directly alongside. 

A firm of consulting engineers was placed in full charge 
of this work, and thereby part of the responsibility for 
the old structure fell to them, for the time being. They 
specified that the contractor should brace the old wall. 
But the contractor says that he found nothing handy 
against which to brace the wall, and therefore he did 
not brace it. He took the chance of digging away the 
embankment and hurrying the work sufficiently to get 
the new wall in before the old one coulé fail. In this 
he did not succeed. 

The responsibility for the final failure is thus dis- 
tributed over a whole group of individuals. As the facts 
show, what was everybody’s business was nobody’s busi- 
ness; and the public, which trusted to the engineers for 
a safe reservoir, found itself deceived. 


Locomotive-Flange Oiling To 
Save Rail Wear on Curves 


A committee report presented at the recent annual 
meeting of the Traveling Engineers’ Association calls 
renewed attention to the advantages of flange oiling of 
locomotive driving wheels in saving rail wear. The com- 
mittee states that on the New York, Susquehanna & West- 
ern Division of the Erie R.R. the rail wear on curves has 
been reduced two-thirds by the use of flange oilers on the 
locomotives. The committee also believes it to be fully 
demonstrated that the flange oiler tends to prevent derail- 
ments. A number of railways reported that before apply- 
ing flange oilers they had considerable trouble with wheels 
climbing the rails on sharp curves, but this trouble has 
been eliminated since flange oilers have been applied. 

For success in the use of the flange oiler a very heavy 
asphaltum oil must be used. The oil should contain 40 
to 60% of asphaltum in solution and be low in grease and 
paraffin. This heavy oil acts as a lubricant between the 
wheel flange and the head of the rail when a lighter oil! 
would be forced out. Further than this, the heavy 
asphaltum oil sticks to the flange and will not work over 
onto the tread of the driving wheel, as will an oil with 
a paraffin base. Many of the troubles that have been 
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experienced with flange oilers are due to the use of oil 
that runs over onto the tread and causes the driving wheel 
to slip. 

From an operating point of view, the saving in tire 
turning is even more important than the saving in rail 
wear. The committee estimates that the cost of tire metal 
used up, labor and loss of engine service every time a six- 
driver locomotive has to go to the shop for turning tires 
on account of sharp flanges represents an outlay of $219. 
The committee also states that where freight locomotives 
not equipped with flange oilers will run 9,000 to 12,000 
mi. before requiring shopping to have their tires turned, 
they will run between 25,000 and 42,000 before shopping 
if equipped with flange oilers. In passenger service, loco- 
motives that have to be shopped every 15,000 to 25,000 mi. 
should run 60,000 to 80,000 mi. if equipped with flange 
oilers. 

Notwithstanding these practical advantages, the flange 
oiler appears to have as yet comparatively limited use. 
The reason apparently is inertia on the part of the operat- 
ing foree and dislike to equip locomotives with any appli- 
ances not absolutely necessary. It is inertia of this sort, 
that creat deal of the 
unnecessary expense in connection with large-scale opera- 
whether corporations or by the 
Government. 


however, is responsible for a 
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Allowances for Obsolescence 
im Making Appraisals 


The contribution of C. C. Harshman on obsolescence, 
elsewhere in this issue, serves to call attention to one 
feature of the work of appraisal that has been too much 
neglected by engineers. Doubtless this neglect is un- 
Most engineers would that they had 
made full allowance for obsolescence in figuring depre- 
ciation, but when two items of a different sort are lumped 
together in an appraisal there is always a likelihood that 
one or the other may not receive sufficient attention. 
The main advantage of making a separate item of ob- 
solescence is that there is greater certainty of this ele- 
ment receiving thorough and careful study. 

One of the reasons why obsolescence is often neglected 
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in making estimates is that a tool or machine may con- 
tinue in use year after year with apparently no loss from 
obsolescence and then suddenly, by some new develop- 
ment, become out of date. A few months ago, a member 
of the staff of this journal visited a small pumping plant 
in southern California, used to raise underflow water 
for irrigation. The plant was built within the past ten 
years. A pair of horizontal return-tubular boilers fur- 
nished steam to a duplex direct-acting pumping engine 
with necessary auxiliaries for boiler feeding, fuel hand- 
ling, ete. The machinery was erected on substantial foun- 
dations and housed in a permanent fireproof building. 
The plant was well designed and economical in operation ; 
and as it was used only for a short time during each year, 
the physical depreciation had been practically nil. Since 
this plant was built, the electric motor-driven centrifugal 
pump had made a commercial success. In one 
corner of the station a centrifugal motor-driven 
pump occupying not a twentieth part of the floor space 
of the steam plant and involving a trifling expense for 
maintenance and operation compared with its rival. At 
one stroke the practically new steam plant had had its 
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value reduced to scrap. This instance is merely typical! 
of the sudden losses of value that may be expected to oc- 
cur sooner or later with almost all mechanical equip- 
ment as a result of the steady progress of invention 
and design. 

No engineer is wise enough to foresee when a given 
machine that is now the best of its class and perfectly 
adapted to its work will be rendered obsolete by some 
new invention. The engineer knows, however, that the 
lability to such a loss occurring is always present, just 
as there is a certain liability that any plant will be de- 
stroyed by fire. Why is it not then as reasonable to make 
an annual charge for the risk of loss by obsolescence as 
it is to make an annual charge for the risk of loss by 
fire? The payments made for fire insurance are a part 
of the annual operating expenses; and even where a con- 
cern does not carry insurance, the risk due to loss by fire 
should be charged just the same. Exactly the same rule 
should be applied in making a charge for the risk of 
obsolescence destroying the value of the machinery in 
which the company has invested its money. Unless this 
is done by a public-utility corporation, it may eventually 
have to suffer serious losses that should in equity be 
borne by those who have the benefit of its service. The 
present obstacle to adequate treatment of obsolescence is 
the lack of accumulated experience as a guide. 


& 


Grade-Crossing Dangers Are 
For the Foolhardy 


“The deadly grade crossing,” according to statistics 
recently made public by the Pennsylvania Railroad Co. is 
chiefly dangerous to those who are guilty of foolhardy 
recklessness. Safety gates at crossings are provided to 
prevent the traveling public from crossing the tracks when 
a train is approaching; but the Long Island R.R., which 
has numerous grade crossings subjected to heavy auto- 
mobile traffic, finds its safety gates continually broken 
down by motor cars running too fast to be stopped before 
striking the gates. 

This is bad enough, but what shall be said of the man 
who runs his motor car into the side of a moving train ? 
The Pennsylvania R.R. officials state that during the first 
cight months of the present year, drivers of 23 motor cars 
ran their machines into sides of trains, that were part way 
over the crossings. Besides these vehicles, six motor- 
cycles, two bicycles and four horse-drawn vehicles were 
driven into the sides of trains. The accidents caused in 
this way resulted in the deaths of six persons and the 
injury of 65. 

It is sometimes argued that because of the high speed at 
which present-day highway traffic is carried on, all grade 
crossings should be abolished. Great progress has indeed 
been made in this work in the past 20 years. The Penn- 
svlvania R.R. alone, on its lines east of Pittsburgh, has 
expended $40,000,000 in grade-crossing removal since 
1902. To abolish all grade crossings, however, in a coun- 
try of the enormous extent of the United States is a work 
that will require the accumulated capital of generations 
to accomplish. Meanwhile, it will be well to remember 
that the grade crossing is only one point on the highway 
where danger confronts the reckless motorist. To the man 
who uses reasonable care in his driving, the danger 
element in the grade crossing is trifling. 
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Sense or Sentiment To Govern 
in Sewage Treatment? 


Sir—In the course of the discussion on activated sludge 
at the recent convention of the American Society of Mu- 
nicipal Improvements, F. A. Dallyn, provincial sanitary 
engineer, ‘Toronto, Ont., made the statement that while 
methods of sewage purification could be depended upon 
to give an effluent from 95% to 98% pure from a patho- 
genic standpoint, public sentiment in Ontario was de- 
manding an effluent whose pathogenicity was zero, prin- 
cipally because cattle make use of the streams below the 
point where the purified sewage is discharged. 

He admitted that typhoid could not be transmitted 
because of cattle drinking such waters, but stated that it 
could be transmitted by reason of the unsanitary practice 
and carelessness in milking cows whose udders had been 
wet by water in rivers into which treated sewage 95% to 
98% pure had been discharged. This unclean practice, 
he stated, consisted in wiping off the udders with a dirty 
cloth or washing the udders with dirty hands, using the 
milk for washing. 

In view of the fact that no sewage-disposal plant can 
under present conditions be guaranteed to yield an efflu- 
ent at all times even approximating 95% to 98% pure 
pathogenically, and in view of the further fact that 
the only need of such an effluent is to enable us to tolerate 
the unsanitary practice and carelessness in dairies pointed 
out by Mr. Dallyn, can the engineering profession afford 
to permit the public to believe that its safety lies in a 
futile effort to prevent the very remote possibility of 
typhoid contagion due to contact of the udders with water 
in streams receiving treated sewage? Does it not rather 
lie in the insistence upon drastic regulations requiring 
cleanliness in dairies, where, along with the care against 
the remote possibility of typhoid infection from the cause 
stated, we can prevent the direct entry of the dirt and 
filth through which the milk must run the gantlet? 

Why permit the setting up of impractical and impossible 
standards, the failure to attain which will bring disrepute 
to the engineers, when better results can be obtained in a 
more simple and positive manner, and more economically 
withal ? ALEXANDER POTTER. 

50 Church St., New York City, Oct. 16, 1916. 

R 
Canadian Engimeers and Alien 
Appointments 


Sir—Referring to your editorial under the caption 
Canadian Engineers Object to Appointment of Aliens,” 
published in Engineering News of Oct. 12, 1916, I have 
spcken with quite a few prominent engineers on this 
subject, and they are unanimously of the opinion that 
ou struck the nail on the head when you said: “Any 
organization of engineers should beware of placing itself 
before the public as seeking to claim appointments for 
its members. There could be no surer way of forfeiting 
publie confidence and respect.” 


“ 


If the arguments and statements made by “J.G.S.” 
and published in Engineering News, page 180, Vol. 51, 
issue Of Feb. 25, 1904, were true,.it would appear that 
the students of 1904 have advanced to the control of 
the Canadian Society of Civil Engineers in 1916. 

Winnipeg, Man., Oct. 21, 1916. J. G. SULLIVAN. 

[In the letter referred to by our correspondent, 
published in Engineering News 12 years ago, it was 
denied that the members of the Canadian Society of 
Civil Engineers were by any means unanimous in favor- 
ing legislation to give members of that society a monopoly 
of the engineering work in Canada. The writer said: 

I am proud to be able to say that not a single engineer 
voiced approval of the idea, and the cheering was apparently 
done by the land surveyors and some of the younger mem- 


bers of the society, who constituted the majority of those 
present at the dinner. 


The letter presented reasons why the engineering 
profession would make a mistake if it adopted labor- 
union methods to promote its interests—Editor. | 


x 
oe 


A Fishy Sewage-Treatment 
Scheme 


Sir—By hearsay, I have come across the following 
story. It may or may not be true, but will serve as an 
illustration of the need of expert advice for laymen when 
they consider matters of a nature foreign to their own 
business. 

A large tannery in one of the Eastern States is located 
on a fresh-water stream that is small enough for one to 
jump across. The wastes from the tannery have been 
allowed to flow into the stream for some time. Recentiy 
the State Board of Health has protested, and the owners 
of the tannery have expressed their willingness to spend 
money on a treatment plant if some method can be devised 
to properly treat the wastes. Shortly after this the State 
Fisheries Commission began demanding the cessation, at 
once, of the practice of putting the wastes into the stream. 
It contended that all fish would be killed. No doubt this 
was true; probably all fish had been killed in that stream 
long ago. The owner of a patent on a device for treating 
tannery wastes then came to look over conditions. He 
stated that by installing his process the regulations of the 
State Boards of Health and Fisheries could be observed 
and all difficulties be eliminated. 

It seems that the device contemplates holding the wastes 
in a tank for 90 days, and the cost for the installation to 
treat the wastes for the one tannery would be over 
$100,000. 

The owners have objected to any such proposition but 
are being backed into a defensive attitude by the insistent 
demands of the Fisheries Commission. 

The fact that makes the whole affair smell queerly— 
fishy, as it were—is that the gentleman who owns the 
patent on the process for treating tannery wastes is a 
State Fisheries Commissioner. OBSERVER. 

Somewhere, Oct. 20, 1916. 
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Mechanical Agitation of Sewage 
Proved Unsuccessful 


Sir—In issue of Sept. 21 
editorial on drifting-sand filters. 


some of the devices might be 


your there appeared an 
You that 


used in activated- 


suggested 


the 


sludge process and called attention to the fact that some 
investigators, more particularly in England, had urged 
mechanical agitation as an economical substitute for en- 
Probably the view that stirring with 
compressed air is inefficient has been taken because en- 
gineers are well aware that ordinarily considerable energy 


forced aération. 


is lost in the transmission of power by compressed air, 
but a little thought will show that the loss is, to a great 
extent, avoided in enforced aération. 

When air is compressed, the energy input is absorbed 
in two forms. The air is put under tension, and it 
The heat is dissipated before the air is used, 
and hence this portion of the energy is lost. The loss 
manifests itself when the air is expanded to release its 


is heated. 


energy, as it then cools below normal temperature and 
occupies less volume than it otherwise would. This par- 
ticular loss is eliminated when the air is used to stir a 
liquid whose temperature is approximately that of the 
free air. The heat is lost in transit just the same, but 
is reabsorbed from the liquid as the bubbles rise from 
the tank bottom. 

Moreover, the expansion of the air is perfect, and it 
is rejected at the surface of the water with practically 
zero velocity. These favorable conditions are not ex- 
actly fulfilled by any other devices used for transforming 
into work the stored energy of compressed air. 

The only losses in transmitting work from the prime 
mover to the liquid are the slip of the blower and the 
frictional losses in compressor and air lines, but these 
should not total over 25 to 30%. It would seem likely 
that losses in mechanical agitation would total higher. 
Unless the plant were very small indeed, a number of 
agitating units would have to be provided. These units 
would either have to be driven individually by small and 
hence comparatively inefficient motors or else by shafting 
and gearing, which would absorb power, particularly 
under the exacting conditions that would have to be 
met. 

It is evident, therefore, that from the standpoint of 
merely transmitting power to the water the compressed 
air is fully as satisfactory as any mechanism would be. 
Undoubtedly, however, the nature of the agitation af- 
forded in either case is somewhat dissimilar. The ques- 
tion then occurs as to whether the particular kind of 
agitation furnished mechanically might not be the more 
efficacious. 

About a year ago the writer conducted at the Mil- 
waukee testing station a series of experiments that were 
designed to throw light on this particular point. Sewage 
and sludge were agitated in a tank 22 in. square and 4 
ft. deep by means of screw propellers and _ stirrers, of 
which a number of sizes and forms were tried out from 
time to time. The power input to these was brake 
tested and so regulated that it was equivalent to the 
power afforded by aérating the tank with about 4% cu.ft. 
of air per minute per square foot of tank surface, which 
had been found ample for complete clarification in 4 
hr. Two sides of the tank were of glass, so that good 
\isual observation of the stirring could be had. 
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The experiments showed that absolutely no clarific; 
tion could be obtained by mechanical agitation even wh 
it was prolonged to 24 hr. or more. If some air \ 
added, clarification resulted; but the strength of t! 
reaction seemed to be dependent entirely on the volun 
of air and to be independent of the amount of agitatio 
This would make it appear that the main factor in t! 
precess is absorption of oxygen and that agitation 
only incidental or at least only a minor consideratio: 
Additional evidence of this was obtained the followi: 
spring, when a practical way of finely subdividing t! 
air was discovered. It was then found that, with wel! 
activated sludge, clarification could be obtained by ag 
tating with only 1% cu.ft. of finely divided air to t! 
gallon of sewage, which provided only one-sixth of tl 
energy afforded when mechanical agitators were run 
ir. and only one thirty-sixth of the total energy input 
when the 24-hr. run was made. Yet in the first case gov 
clarification is secured and in the second none at all. 

The writer does not want to be understood as saying 
that it is practical to operate an activated-sludge )plant 
with only 14 cu.ft. of air to the gallon. It distinct! 
is not practical to do so at the present time. It is a 
well-known fact that the amount of air used can be very 
materially reduced for a short time if the sludge is we!! 
activated, but the activity of the sludge is quickly lost 
if the practice is continued. 

This, by the way, is additional evidence that agitation 
in itself plays a minor part, for it is difficult to con- 
ceive of the sludge as storing up energy when the agi- 
tation is violent and releasing it when it is less intense ; 
but it is easy to see that the bacterial activity induced 
by liberal aération would not be so quickly lost when 
the air supply was cut down. 

Paradoxical as it may seem, it is only when aération 
is proved to be all important and agitation incidental 
that mechanical stirring will prove economical. The rea- 
son is that the amount of agitation necessary to main- 
tain the sludge in suspension and which, patently, cannot 
be dispensed with, can best be furnished by a mechanism, 
for the object will then be to move the water in streams 
near the tank bottom rather than to cause violent eddies 
and swirls, and it is probable that a stirring device woul 
be best adapted to this end. 

This combination of mechanical stirring plus aération 
cannot of course be used at present, as the amounts of 
air required in practice are more than ample to stir the 
mixture, but will only come into use if some very mucli 
more efficient means of introducing the necessary oxygen 
are found. Cart H. Norpe.t. 

Milwaukee, Wis., Oct. 9, 1916. 


e 


Defining the Right and Left 
Bank of a Stream 


Sir—As a matter of information, I would like to know 
which is the right and which is the left hand bank of a 
stream; that is, whether you call it the right hand side 
when facing the source of the stream, or the right hand 
side when facing the mouth? 

HerBert HENDERSON, 
Constructing Engineer, Gulf Refining Co. 

Port Arthur, Tex., Oct. 7, 1916. 

|The question that our correspondent raises was '-- 
cussed at length in various issues of Engineering News, 
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Vol. 54, July-December, 1905. The information brought 
out at that time from numerous sources was that accord- 
ng to the rule laid down in the United States Manual 
‘Land Surveying, the right and left banks of a stream 
are those on the right and left hand of an observer facing 
ownstream. On the other hand, in the mountain dis- 
tricts of the South where old deeds refer to the right.and 
eft bank of a stream, it is almost invariably found that 
what is meant is the right and left bank when the observer 
: facing upstream. This latter rule also applies, accord- 
ing to the best information, to forks.—Editor. | 


& 

The Quebec Bridge Accident 

Sir—Referring to the several communications in regard 
to the Quebec rocker stresses published in your issue of 
Oct. 19, and your editorial comments thereon, the final 
sentence in the latter: “The casting is in fact subjected to 
such a complex set of stresses—both direct and secondary 
—that analysis can only lay emphasis on the need for 
ultraconservative design in such a case,” suggests that the 
following simple analysis indicates that, although the exact 
internal stresses cannot be determined, an indication of 
their character should not be ignored. 

At either the top or the bottom of the casting we have 
the extreme fibers of one rib in compression with the 
extreme fibers of the other rib in tension at right angles 
to it. Resolving these stresses into their components with 
reference to a diagonal section, shown in diagram, it is 
seen that there will be a shearing stress on this diagonal 
section; and if the two ribs are of the same width and 
the tension stress equal to the compression stress, this 
shearing stress will be exactly the same in pounds per 
square inch as the tension or compression. As this shear 
is horizontal in direction and the edge of one of the ribs 
inclined, the other being horizontal, the complexity of the 
stress at this point is apparent; and in all probability the 
shearing value of the metal is more important than the 
tension value. Howarp C. Barrp. 

149 Broadway, New York, N. Y., Oct. 20, 1916. 


Sir—Concerning the loss of the suspended span of the 
Quebec Bridge, on page 529 of the issue of Sept. 14, it 
was stated that “so long as the span remained absolutely 
level, and absolutely central on the lifting girder, there 
was no tendency to tip or rotate the girder. . . . As 
the truss shoe settled down through the broken fragments 
of the casting, it was bound to destroy irrecoverably the 
delicate condition of central loading.” Subsequently, 
attention has been directed to the rocker casting and its 
design, and the evidence has been believed to point to this 
casting, rather than to a rotation of the girder, as the 
source of the disaster to the suspended span. After con- 
sidering the general arrangement of the slings supporting 
the suspended span, it would seem advisable to ask 
whether anything else beside the breaking of the rocker 

isting could have been the cause of the failure. 

The upper or transverse pin, supporting the span, was 

it 234 in. below the two lowest pins in the lifting chains, 

n which rotation of the lifting girder could take place. 

lad the center of the rocker pin been slightly more than 

.-in. off the centers of the lifting-chain pins just men- 

ned, the slope of the lower or longitudinal rocker pin 

uld tend to be 5%, which is probably about the angle 
friction of the rocker casting on the pin. To insure all 


ree of these pin centers being in a vertical plane, it 
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would be necessary that the workmanship on the lift 


girders be accurate; that the lowest castings be bolted to 


the girders just right longitudinally; that the centering 
plates be correctly placed, and finally that the girders be 
in a Vertical plane just at the time they received the load. 


that all these conditions were not obtained when the 
weight was transferred from the barges to the slings is 
not outside the range of the probable , and it is likely that 
initial inexact centering would be aggravated later. 

On the excellent photographs of the insert of Sept. 21, 
there is no sign of a heavy vertical blow on the southwest 
lifting virder. The 
most prominent et- 
fects are the tear 
through the hitch 
angles, which looks 
as if it were done 
by a sharp corner 
of the falling mass 
dragging through it, 
and the squeezed out 
lead, which proves 
that there was an 
eccentric load or a 
blow; if it were the 
latter, it was not 
heavy enough to break the casting. The direction of 
motion, indicated by the several sheared bolts, might 
merely indicate motion of rotation of the lifting girder, 
combined with the vertical motion of the falling mass. It 
hardly seems positive proof of a broken casting. 


PLAN OF ROCKER CASTING, 
SHOWING DIAGONAL SHEAR 


Had the lifting girder been properly braced by a strut 
to the bottom chord of the suspended span, the equilibrium 
of the structure would not have dependéd on friction. 
It would seem that unnecessarily flexible design might 
have been the primary cause of the disaster. Would it 
not have been better to have connected the chains directly 
to the ends of the span? 


Regarding the rocker casting that supported the sus- 
pended span of the Quebee Bridge, and the computations 
recently appearing in your columns for the strength of the 
section at the center, would it not be well to call attention 
to some additional points of interest. 

The midsection, for which the moment of inertia was 
figured, has inclined sides and is irregular. As in the case 
of a circle, the distribution of stress on such a section does 
not seem to follow the simple law that it does in a rectan- 
gular section with vertical sides. A pin, for instance, will 
resist more bending than the ordinary computation would 
indicate. In addition, the midsection has on each side of 
it sections increasing in depth and area. On this account 
the midsection would probably stand more load, as the 
circumstances are analogous to the nicked tensile speci- 
men, which will stand a greater stress per square inch 
than one not nicked. Furthermore, at the middle of the 
casting there are stresses of opposite kind, in planes at 
right angles to each other at the top of the casting, the 
fibers running longitudinally with the span being in com- 
pression and those running transversely being in tension. 
At the bottom of the casting the condition is just the 
reverse. It would seem a very difficult matter to get 
stresses actually existing, especially when so many assump- 
tions can be made regarding distribution of the load. 

Roserts S. Foutps. 

Phoenixville, Penn., Oct. 21, 1916. 
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Public Health Association Has 
Model Convention 


In striking contrast to conventions of other 
societies held this year the forty-fourth annual convention 
of the Ainerican Public Health Association at Cincinnati, 
was a model of how to do it. Although 
159 papers and reports were scheduled for presentation 
in a four-day convention, and although the only business 
done at the single evening session was the president’s 


some 


Ohio, last week, 


address, vet the program was carried out without con- 
fusion and with apparently plentiful time for discussion. 

This high convention ideal was attained by skillful 
planning and equally capable execution of the program 
by men who knew just what was wanted and exactly how 
to get it. 
Competent men and women were chosen to present them. 
The 
presiding officers kept their sessions thoroughly in hand, 
holding authors and discussers of papers to the set time 
limits and not only leaving time for free discussion but 
judiciously stirring it up by calling on this or that person 
in case the discussion did not move fast enough. 


The subjects were live ones and well grouped. 


The sessions opened on time or very nearly sO. 


Obviously, 159 papers and reports could never have 
heen presented in four mornings, three afternoons and 
evening of were not the 
These sections include 
Public Health Administration, Laboratory, Vital Statis- 
ties, Sanitary Engineering, Sociological, and Industrial 
Iygiene, besides which there was a special period devoted 
to Foods and Drugs and three General Sessions. 


one business 


proceedings 


association divided into sections. 


The recent marked progress of the association is shown 


hy the rapid increase in membership during the past 
few vears to a present total of 1,647 and a 40% increase 


in the circulation of the Journal to 2,400 copies. More- 
over, a Journal deficit of $2,800 reported a year ago 
has given place to a surplus of $30 for the year just 
closed. 

Before passing on to brief mention of a few of the 
scores of papers and reports it may be noted that the 
President Elect is Dr. W. A. Evans, not long ago health 
commissioner of Chicago. Prof. Selskar M. Gunn, of 
Mass., will continue as secretary and editor, it 
is understood. The new chairman of the Sanitary Section 
is Theo. Horton, Albany, N. Y.; and of the Laboratory 
Section, Dr. Henry Albert, of Iowa. The 1917 
tion will be held in New Orleans. 


Boston, 


conven- 


Substantial contributions were made by a number of 
committees. Mention will here be made of the reports to 
the Sanitary Engineering Section, only, except to note 
that some changes in existing laboratory standards were 
recommended by the committees on bacterial and on 
chemical analyses of water and sewage. These changes 
will come up for action next year. 

The Water Supply, through F. F. 
Longley, New York City, chairman, called attention to 
the need for more careful and extended observations on 


Committee on 


the results of water disinfection—there now being about 
600 chlorination plants in use, as compared with 60 at 
1914, 

A carefully devised score system for rating the sanitary 
condition of public water-supplies was presented by Theo. 
Horton, and E. S. Chase, Albany, N. Y. H. A. Whit- 
taker, Minneapolis, Minn., submitted statistics showing 
how 


the heginning of 


necessary it is to have a field survey or sanitary 
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inspection of 


water-supplies instead of relying upo 
analyses alone. 


On this subject Mr. Horton remarke: 
that for three-fourths of the water-supplies a 
survey is sufficient. 

Fundamental principles and a proposed code were sul 
mitted by the Committee on Sanitary Control of Wate: 
ways, H. P. Eddy, Boston, chairman. This report wa: 
warmly and generally commended. The section vote: 
that not only this but also the other committee report- 
submitted for adoption by the Section should be sent to 
the Executive Committee with a request for early print 
ing in the Journal; that reprints of the reports be sent 
to Section members about 30 days before the next ensuing 
annual meeting, at which the reports should come wy 
for discussion and adoption. The proposed code will } 
printed in a later issue. In this issue there are given parts 
of the reports of the Committee on Sewage Works Opera 
tion and Maintenance, W. L. Stevenson, Philadelphia. 
chairman, which was devoted largely to an advocacy o! 
State Board of Health supervision of the operation of sew 
age works, and of the report of the Committee on Sewer 
age and Sewage Disposal, Geo. S. Webster, Philadelphia. 
chairman, which presented a series of 
sewerage and sewage disposal terms. 


sanitar 


definitions 0! 
These definitions. 
in full, will go to members of the Section and be presented 
for action by the section next year. H. P. Eddy thought 
the states should stop with insisting that sewage works 
be properly operated, leaving detailed supervision to 
engineers in private practice. The committee might wel! 
define just what it means by state supervision. M. N. 
Baker, of New York, remarked that the state should 
say what must be accomplished rather than how. Mr. 
Stevenson said in closing the discussion that the com 
mittee did not intend that the state should usurp thi 
functions of private engineers. 

The report of the Committee on Refuse Collection and 
Disposal, Samuel A. Greeley, Chicago, chairman, men- 
tioned a five-ton garbage reduction plant at Pontiac, 
Mich. Rudolph Hering, New York City, read a paper 
discussing at length what sort of contract plans and 
specifications are needed for obtaining incinerators on a 
most economical basis. He advised taking into account 
cost of collection and transportation; that general plans 
and specifications be prepared by a competent enginecr 
for the city, but that each bidder submit his own detailed 
plans; and that contract prices be submitted on the basis 
of annual unit costs of operation, including capital as 
well as operation charges. 

A valuable study of the relation between street clean- 
ing and street dirt and disease was presented by Samuel 
Whinery, New York City, Chairman of the Committee 
on Street Cleaning. Some of the main conclusions of 
this paper are given elsewhere in this issue. 


Definitions of Sewerage and 
Sewage-Disposal Terms 


The need for a careful definition of terms used 1! 
sewerage and sewage disposal has been growing more a! 
more evident for years past. The Committee on Seweraye 
and Sewage Disposal of the Sanitary Section of t 
American Public Health Association, with the codperatic: 
of a dozen eminently qualified sanitary engineers, s' 
mitted a long series of definitions to the recent Cincinn: 
convention of the Association. A few of the least obvio 
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lefinitions, or those most likely to arouse differences of 
ppinion, are here quoted from the report: 

Drain is a conduit intended to carry storm, surface and 
ground water. 

Separate Sewer is a sewer which is intended to receive 
only sewage and not storm water or surface water. (‘“Sepa- 
rate Sewer” is preferable to “Sanitary Sewer,” which latter 
term should be discontinued.) 

Sewage Treatment is the process to which sewage is sub- 
jected in order to partially remove its impurities and render 
t fit for final discharge. (The term “Sewage Purification” 
should be abandoned.) 

Contamination is the introduction into a water of bacteria 
or other substances which tend to render it unsuitable for 
domestic use. 

Pollution is the introduction into a water of substances 
of such character and in such quantity that they tend to 
render the body of water or river objectionable in appear- 
ance, or to cause it to give off objectionable odors 

Clarification is the removal of the suspended and col- 
loidal matters. 

Colloidal Matter is suspended matter which is so finely di- 
vided that it is no longer acted on by gravity, and remains 
suspended indefinitely, yet will not pass through a _ parch- 
ment membrane in the ordinary process of dialysis. 

A Screen is a device containing openings of proper size to 
retain a part of the suspended matter of sewage. 

Coarse Screen is one having openings in excess of % in. 
in least dimension. 

Fine Screen is one having openings of % in., or less, in 
least dimension. 

Bar Screen is one composed of parallel bars or rods. 

Mesh Screen is one composed of a fabric, usually of wire. 

A Grating consists of two sets of parallel bars in the 
same plane, the sets intersecting at right angles. 

Perforated Plate Screen is one made of perforated plates. 

Band Sereen is one consisting of an endless band, or belt, 
which passes over upper and lower rollers. 

Wing Screen is one having vanes, uniformly spaced, which 
rotate on a horizontal axis. 

Drum Screen is one in the form of a cylinder or cone, con- 
sisting of perforated plates or a wire mesh which rotates on 
a horizontal axis. 

Disk Screen consists of a rotating circular perforated disk, 
with or without a central truncated cone of similar material 
mounted on the center. 

Cage Screen consists of a cage having three sides made 
of parallel bars, or rods, so arranged that it may be lowered 
into the sewage, and raised therefrom for cleaning. 

Sedimentation Tank is a tank for the removal of suspended 
matter either by quiescent settlement or by continuous flow 
at such a velocity and time of retention as to allow deposition 
of suspended matter. 

Dortmund Tank is a vertical sedimentation tank, usually 
cylindrical, in which the raw or partially treated sewage 
enters the lower part, flows upward and passes out near the 
top. The sludge is drawn before it becomes septic from the 
conical or hopper-shaped bottom. 

Hydrolytic Tank is a tank in which by biological pro- 
cesses a portion of the suspended matter is converted into 
liquid and gaseous form. 

Septic Tank is a horizontal, continuous-flow, one-story sed- 
imentation tank through which sewage is allowed to flow 
slowly, to permit suspended matter to settle to the bottom, 
where it is retained until anaerobic decomposition is estab- 
lished, resulting in the changing of some of the suspended 

rganic matter into liquid and gaseous substances and a 
consequent reduction in the quantity of sludge to be dis- 
osed of. 

Tarvis Tank is a two-story tank consisting of an upper, 

* sedimentation chamber, with steeply sloping bottom, term- 
nating in one or more slots through which the solids may 
slide as deposited into the lower or sludge-digestion chamber, 

hrough which a predetermined portion of the sewage is al- 
wed to pass for the purpose of seeding and maintaining 

terial life in the sludge and carrying away decomposition 
oducts, thus inducing digestion of the sludge attended by its 
eduction in volume. 

Imhoff, or Emscher, Tank is a two-story tank consisting 

an upper, or sedimentation chamber, with steeply sloping 

ttom, terminating in one or more slots through which the 
lids may slide as deposited into the lower or sludge-diges- 

n chamber—these slots being trapped so as to prevent the 

e of gas and solids from the lower chamber—the lower 

imber being provided with vents for the escape of the gases, 

e tank being so constructed as to facilitate the passage of 

sewage quickly through the upper chamber and pre- 
nt the flow of sewage through the digestion chamber, and so 
erated that the sludge may be thoroughly decomposed, 
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rendered practically free from offensive odor and so filled with 


gas that it can be readily drawn off and dri 
Activated-Sludge Process consists in the agitation of a 
mixture of sewage with about 1 or more of its volume of 
bacterially active liquid sludge in the presence of ample at- 
mospheric oxygen, for a sufficient period of time to at least 


coagulate a large proportion of the colloidal substances, fol- 
lowed by sedimentation adequate for the subsidence of the 


sludge flocculi; the activated sludge having been previously 


produced by aeration of successive portions of sewage and 
maintained in its active condition by adequate aeration by 
itself or in contact with sewage 

Trickling Filter. (The committee is of the opinion that the 
term “Trickling Filter” is preferable to the term “Sprinkling 
Filter” or “Percolating Filter.) 

Disinfection is the destruction, by the agency of some 
chemical, of a large percentage of the bacteria in sewage 
or contaminated water, so as to reduce the danger of in- 
fection to a negligible quantity 

Sterilization is the destruction by the agency of some 


chemical, of all the bacteria in sewage or contaminated water 


including their spores 

Nuisance (in relation to a polluted stream) is a condition 
which is offensive to the sense of sight or smell 

A Clean River, in regard to sewage, is one which gives no 
sensuous evidence of sewage pollution and from which a 
wholesome drinking water can be obtained by practicable 
methods of water purification 


It should be understood that the report is a preliminary 
one. The committee wishes full and free discussion from 
all persons interested. George S. Webster, 550 Bourse 
Bldg., Philadelphia, is chairman of the committee. The 
other members who signed the report were Kenneth 
Allen, New York City, Frank A. Barbour, Boston, and 
Langdon Pearse, Chicago. 
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State Board of Health Control 
of Sewage Works* 


For the purpose of this report the 48 state boards of 
health in the United States have been divided into three 
groups: 

1. Those states whose boards of health have no engineer 
upon their staff or have no specific legislation giving them 
control over the disposal of sewage, or have so few sewage- 
treatment works under their jurisdiction that the subject 
is negligible. These 24 states in 1910 had a population of 
over 24,250,000, or 26% of the total population of the 
United States, and are: Alabama, Arizona, Arkansas, 
Colorado, Delaware, Georgia, Idaho, Mississippi, Missouri, 
Montana, Nebraska, Nevada, New Mexico, North Dakota, 
Oklahoma, Oregon, South Dakota, South Carolina, Ten- 
nessee, Utah, Washington, West Virginia, Wyoming. 

2. Those states whose boards of health have an engineer 
or other officer charged with supervision over disposal of 
sewage, but whose legal powers are limited and the number 
of sewage-treatment works are small. The officers of this 
group of states have all signified their willingness to 
codperate with your committee and have furnished valu- 
uble data. These nine states in 1910 had a population of 
12,753,000, or 14% of the total population of the United 
States, and are: Connecticut, Florida, Indiana, Kentucky, 
Louisiana, Maine, New Hampshire, North Carolina, 
Rhode Island, Vermont. 

3. The remaining 15 states have boards of health with 
engineering divisions and either have legal authority or 
otherwise exercise control over the disposal] of sewage and 
operation of sewage-treatment works. The 1910 popula- 


*From report of Committee on Sewage-Works Operation. 
etc., Sanitary Section, American Public Health Association. 
presented at Cincinnati, Ohio, Oct. 26, 1916. The members of 
the committee are: F. E. Daniels, C. A. Emerson, Jr., C. B. 
Hoover, Richard Messer, W. L. Stevenson, chairman, City Hall, 
Philadelphia, Penn. 
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SEWAGE WORKS AND THEIR CONTROL BY 


Number of Works in State 
For Population of 


500 
to 


Population 
Officer Furnishing Data of State 
Name Pitle in 1910 


C. G, Gillespie 2,377,500 


25 
Total to 
Number 500 


Chief engineer 100) + 


Numer- v0 
ous 
5,638,600 75 : 61 


lil ’ Hansen 


Chief engineer 


lowa Higgins Sanitary engineer. 2,224,800 


Kans C. A. Haskins Chief engineer 1,690,900 


Md R. B. Morse Chief 
Mass... X._H Goodnough Chief 
Mich ki. D. Rich 


engineer 1,295,300 
engineer 3,306,400 
State sanitary engi- 2,810,200 
neer 


Minn.. H.A. Whittaker Director 


2,075,700 


N. J ..G. Wigley Chief bureau of en- 2,537,200 
iheer 


N. ¥ I. Horton Chief engineer 9,113,600 


Ohio W. H. Dittoe 
Penn. C. A. Emerson, 


Chief engineer 
Chief engineer 


1,767,100 
7,665, 100 


Jr 
V.M 


Ehlers Sanitary engineer = 3,896,500 


R. Messer Sanitary engineer 2,061,600 


> 


W.G. Kirchoffer Sanitary engineer 


Potals 1,294 437 764 


100 34 59 
* Fifteen trade-wastes plants, not included 


tion in these states was about 54,000,000, or 60% of the 
total population of the United States. 

The conditions in these states are given in the accom- 
pany table from which it will be seen that, generally, 
sewerage plans must be approved before construction ; 
supervision, inspection and analyses are made, and in some 
tates reports of operation are made to the state board of 
health. 

li will be noticed that commonwealths representing 
more than half the population of the United States have 
given their state boards of health supervisory powers, but 
it will be further observed that at the present time only 
in Massachusetts, Pennsylvania and Texas is the operation 
of the sewage-treatment works regularly reported to the 
state officials. Several other states are preparing to 
inaugurate this means of exercising supervision. 

Upon completion of the construction of sewage-treat- 
ment works it very frequently happens that the operation 
is intrusted to persons entirely unfamiliar with the intent 
and purpose of the designer. It is particularly important 
that early operation, where adjustment of parts must 
be made to meet unanticipated conditions, should be 
intrusted to either the designer or some engineer familiar 
with all the intricacies of operation. This provision can 
he met by a requirement in the permit of approval issued 
by the state for the construction of the works. 

The table shows that over one-third of the plants given 
therein are designed for population of less than 500, over 
one-half for populations between 500 and 10,000, and 
only 7% for populations over 10,000, 

State include inspection of the 
works, analyses of sewage and effluents, and examination 
With these data the state officials 
ean advise those in charge of the works how to operate 
them to obtain the optimum results. 

Inspections and sampling by the state should be done 


supervision should 


of records of operation. 


not at regular intervals, but when critical conditions exist, 
in order to be familiar with the results obtained at times 
of maximum load when defects are most noticeable. 
Generally, reports should be submitted to the state 
board of health by all sewage-treatment works. In cases 
of small domestic or institutional plants it may be felt 
that there is practically nothing to report. But in such 


Over 


10,000) 10,000 


2,333,800 70-4 60 + 


t Many small institutional plants not included 
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15 STATE BOARDS OR DEPARTMENTS OF HEALTii 


State Board or Department of Health 

Number Requires Ap- 

of Works proval of Plans 
with for Sewage 
Labor- Prior to Con- Over 

atory struction Operation 


3 Yes Yes 
10 Yes 


Exercises 
Supervision 


Makes Anal- 
yses of Sew- Receives 
Makes In- age and Ef- Reports 
spection thuent Operation 
Ocea- Yes Have pow 
sionally er; not yet 
Not yet By State Wa- Rule ~ 
ter Survey passed; 
f not yet 
Yes To some ex- Yes Yes Yes, after 
tent Jan. 1, 
; 1917 
Yes Yes Yes Yes Just in- 
: stalled 
Yes Yes Yes Yes Not yet 
Yes Yes Yes Yes Yes 


No Yes Yes Sometimes 


No law, but Tosome ex- Yes Yes No 
nearly all sub- tent 
mit plans 


Yes Yes Yes Yes 


Not yet 


Soon 


Soon 


Yes Partial Yes Yes In some in- 


S ; stances 
. if Yes Yes Yes Yes No 
, 32 par- Yes Yes Yes Yes Yes 
tial 
2 No law, major- Standards Yes Yes Yes 


ity submit required 

plans 
0 No law, but No law but Yes No No 
“a. ~we supervised 


10 * es Yes Yes Yes No 


93 


‘ 


} Four additional laboratories planned for. 

cases, if the owner is required to send a report to the stat 
setting forth the condition of the plant, it is an incentive 
to at least examine its operation occasionally, which other 
wise would be overlooked. 

w 


Errors in Liquid-Measuring Pumps used in the sale of gas- 
oline are exceedingly common, according to a bulletin just 
issued by the Bureau of Standards. Examinations of meas- 
uring pumps of various types, chosen at random in a numbe: 
of different cities, were made by an inspector of the Bureau 
of Standards and showed that 70 to 80% of the pumps ex- 
amined had excessive errors. In nearly all cases these errors 
consisted in deficient delivery. An approximate estimate in- 
dicates that in Illinois alone the loss to purchasers of gaso- 
line, due to short measure, may exceed half a million dollars 
per annum. 


cs 


The Boston Elevated Railway Co. is in need of additional 
capital for the purchase of rolling stock for the existing 
rapid-transit lines and also for equipping the Dorchester tunnel 
and the extension to Everett, now under construction. It is 
unable to secure this capital from the sale of stock, because 
under existing laws it cannot sell stock at less than par, and 
the stock is now selling at 73. It cannot sell additional bonds, 
since the law limits its bond issues to the amount of stock 
outstanding, and it is already up to that limit. A _ special 
board created by the legislature of 1916, consisting of the 
Massachusetts Public Service Commission, the Boston Transit 
Commission and members of the Senate and House, is holding 
hearings in Boston, beginning on Sept. 25, to consider means 
of extending relief to the company. The testimony thus far 
presented shows that the company’s present financial con- 
dition is due principally to increased cost of labor and ma- 
terial and the enormous increase in the company’s investment 
on which fixed charges must be met, this increase being at 
a much greater rate than the growth of its traffic. 

Permanent investments in the Boston Elevated system on 
June 30, 1916, amounted to $116,000,000, which is 4% times as 
great as in 1907. The number of paying passengers has onl) 
doubled in the same time. Further than this, the increasing 
length of the average journey in connection with the free 
transfer system has prevented the revenue from increasing i! 
proportion to the service rendered. The proposals which the 
board is considering for the company’s relief include the fol 
lowing: 

1. An increase in the rate of fare. 

2. The adoption of the so-called zone system of fares. 

3. Charging for transfers. 

4. Establishment of inclosed areas at transfer point 
where practicable, so as to reduce the number of paper tran 
- Te Elimination of the 8c. check. 

6. Purchase of the Cambridge subway by the 
its rental to the company. 

7. Temporarily charging off depreciation 
miums paid in on stock and bonds. 

&. Return of the $500,000 deposited with the state, so th 


it will be available for ordinary capital purposes. 
9 Reimbursement for subway rentals. 


state al 
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The Cantilever Bridge at 
Cernavoda, Roumania 


Probably the largest bridge that has thus far suffered 
destruction in the European War is the great cantilever 
bridge at Cernavoda, Roumania, which was wrecked by 
the retreating Roumanian army on Oct. 26. The bridge 
was completed and formally opened for traffic 20 years 
ago and was, so far as we are aware, the longest span 
cantilever bridge in continental Europe. 

A full description of the bridge was published at the 
time of its completion, in Engineering News of Aug. 27, 
1896. We reproduce from that issue the accompanying 
photograph showing the bridge partly completed, with 
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construction. The piers for the 15 spans of the approach lead 


away westward to the end of the embankment in the distance. 
The contract for the construction of the Cernavoda brid 
not including approaches, was awarded to the So 


Fives-Lille, of France, for $1,570,000 


te ae 
This estimate was based 
on a rate for the superstructure of $135.40 per ton weight, 
including erecting and painting The estimated weight was 
5,150 tons; the actual is about 


The construction of the river piers was attended with un- 
usual difficulties. It was required that they be built on bed- 
rock, and to accomplish this it was necessar to sink the 
caissons to a depth of 101 ft. below water level Much diffi- 


culty was experienced in working at this great depth, the ex- 
treme pressure proving fatal to a number of laborers. The 
total height of the pier is 207 ft.. giving the floor of the 
bridge an elevation of 121 ft. above high-water level. 

There are four river piers, each two supporting a span 790 
ft. long, consisting of two end cantilevers, each 164 ft. in 
length, and a central truss construction. The spaces remain- 





— ~ 


FIG. 1. VIEW OF THE CERNAVODA BRIDGE OVER THE DANUBE UNDER CONSTRUCTION 
(Two main cantilever spans completed and piers supporting them under construction) 


a side elevation of the structure and a cross-section 
making clear the extreme batter of the trusses. The 
photographic view also makes evident the unusual plan 
adopted for the erection of the structure. The main 
cantilever spans were erected when the piers were only 
a short distance above the water level, and the spans 
were raised by hydraulic jacks as the piers themselves 
were built up until they reached their final elevation. 

The bridge was built by the Roumanian Government, 
and nearly 514% years were occupied in its construction. 
Some of the chief features of interest with respect to the 
structure, as printed in Engimeering News 20 years ago, 
are as follows: 

At the point on the river where Cernavoda is located, and 
where it was determined to place the bridge, the Danube is 
divided into two branches by the island Balta. The river 
flows in a northerly direction at this point, and it is the 
easterly channel that retains the name of Danube, the west- 
erly being called the Borcea River. The island is swampy, 
and at certain times is entirely covered with water. It is 
between seven and eight miles in width. Two bridges are 
thus necessitated, and on the island a long stretch of embank- 
ment with an open viaduct about halfway across. 

The total length of iron structure is about 13,460 ft., or 
2.6 mi. this being divided as follows: Cernavoda bridge, 2,460 
ft.; approaches to Cernavoda bridge, 3,000 ft.; viaduct on 
Balta island, 4,770 ft.; Borcea bridge, 1,380 ft.; and approaches 


to last named, 1,840 ft. The first two mentioned portions may 
be seen in Fig. 1, showing the Danube bridge in course of 
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ing are filled with three 295-ft. truss spans, having half- 
parabolic top chords. An elevation of the bridge, showing 
length of various parts, is given in Fig. 2. The width of the 
bridge at the floor level varies from 29 ft. at the piers to 21 
ft. at the ends of the cantilevers. These widths are main- 
tained throughout the 467-ft. and the 295-ft. portions. Fig. 
3 is the end elevation of the superstructure at a pier. One 
of the most noticeable features of the construction, the rapid 
narrowing from bottom to top chords, is here shown. The 
slope of the trusses is 1:10 with the vertical. Basic open- 
hearth steel of a tensile strength of from 
59,000 to 68,000 Ib. per sq.in. is used in the 
\ ; main bridge. The elongation at failure 
in tests of this steel was about 20%, and 
the elastic limit was about 34,000 Ib. per 
sq.in. On the approaches a milder grade 
of steel was used. 

The two main spans of the superstruc- 
ture, as shown in Fig. 1, were erected at 
the same time with the piers themselves. 
They were first lifted by trestles to high- 
water level. From that point they were 
raised by hydraulic jacks on the piers. 
The jacks were supported on pipes em- 
bedded in the masonry of the piers, there 
being four pipes in each pier, used in 
pairs. While one pair was being extended, 
the other supported the weight of the 
jacks. In this way ample space for work- 
ing at the top of the piers was obtained. 
The bridge is crossed by but a single 
FIG. 3. SHOWING track. 

INCLINATION OF 
TRUSSES 
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The approaches and viaduct present no 
features of particular interest, except, per- 
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FIG. 2. GENERAL ELEVATION OF THE CERNAVODA BRIDGE 
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haps, the solidity and permanency of construction prevailing 
throughout The masonry piers surmounted by trusses 
of ordinary type. The embankment is built in a substantial 
manner, with a generous use of riprap. 

The Borcea bridge is similar in appearance to the larger 
structure. It has but two river piers, which support a 790-ft. 
span like the central spans of the Cernavoda bridge, and con- 
nection to shore 


are 


is made by two 295-ft. half-parabolic spans, 
The bridge floor is 62 ft. above high-water level. 

The total cost of the work, including both bridges and all 
approaches, was, in round numbers, $6,000,000. 


as before 


ed 
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How the Engineer Should Use 


the Technical Journal 

By R. 

Upon graduation every engineer should subscribe for 
an engineering journal, or two if he can afford them. 
It is always best to have one’s own copy. More careful 
attention will be given to the subject matter than if 
the copy is borrowed, or read hastily in a public library. 
Any man will lose ground who does not keep in touch 
with the current events of his profession. It is the 
“svrowing” engineer who takes a technical paper. The 
engineer who is not growing has but little use for one. 
The engineering journal furnishes a graduate course 
in engineering. The application of the laws of mechanics 
may be seen even in articles that are purely descriptive. 
In technical articles a wider range is given to funda- 
mental laws. For example, Newton’s three laws of motion 
have been carried to fields undreamed of by the great 
philosopher. 


FLEMING* 


An analysis of the contents of a number of Engineering 
News shows 48 to 56 devoted to technical and 
descriptive articles, book reviews, personals and similar 
items, 16 pages of construction news and 100 pages or 
more of advertisements. The growing engineer does not 
confine his reading to subjects that affect him directly. 
He may be vitally interested in the strength of steel 
compression members, but this does not prevent him 
from reading papers on dam failures or the artificial 
disposal of sewage. If he has to deal with contracting, 


An 


pages 


he will give special attention to construction news. 

editor of a well-known engineering paper writes: 
It is hardly necessary to point out 

not have advertisers the 


that if magazines did 
technical journal, as we know it 
today, could not exist. It costs from $12 to $17 per annum to 
send a high-class technical journal to a subscriber, yet he 
pays but $3 or $5 for it. From $9 to $12 must therefore be 
taken from the dadvertising revenue and paid out in expenses 
for each subscriber on the list. 

That the advertising pages are indispensable to the 
subscriber interested in buying and selling goes without 
The general reader makes a mistake if he 
supposes that they are without value to him. He should 
occasionally read them from cover to cover. It is signifi- 
cant that in the best technical libraries the portions 
devoted to advertisements are bound in separate volumes 
and given a permanent place on the shelves. Advertising 
today is educational. Witness the following from the 
weekly page of a national advertiser: 

But friction represents a curious paradox in 
fields of engineering and mechanics. It is at 
and opposed to it. 


depend finally 
tions are subject 


saying. 


the various 
essential 
Practically all applications of 
friction; also all power applica- 
to serious losses due to friction. 


once 
to efficiency 


power upon 


Industrial processes often first become known through 


the advertising columns. The technical paper or article 
follows, and finally the description is embodied in text- 


*American Bridge Ce., 30 Church St., New York City. 
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books. Publishers announce their new books 
advertising columns. These announcements with th 
book reviews are often neglected by engineers. Her 
are two quotations applicable to engineers “too busy t 
read” and others “too poor to buy” books and periodicals 


The busier the engineer or the leaner his pocket-book th 
greater the need that he should know just what is the newes! 
and the best in engineering literature. 


in th 


Are you too busy to read? Seriously ask yourself: Am I 
If you are, then you have cut off almost every road to further 
knowledge and power save such narrow pathways as you 
may laboriously hack for yourself, unaided, through th: 
jungle of ignorance. 

What use shall be made of the technical journal afte: 
it has been read? The obvious answer for an enginee 
taking but one or two papers is to have each volun 
bound for his reference library as soon as the index is 
published. In addition, he should have a system o 
indexing or recording information. In this way he may 
make subservient to him books and papers that he dov- 
not own. If he has access to large libraries, he is baffled 
by the mass of engineering literature that confronts him 
Real value can be derived therefrom only by a process 
of elimination and a judicious system of note-taking 
Davies, in his “Engineering Office Systems and Methods,” 
says: 

The author has many times sincerely wished that, in addi- 
tion to the usual graduation exorcisms to honesty, hard work, 


ete., he had at that time been introduced to the loose-leat 
method of keeping engineering data and sketches. 


While the pleasure of an hour or two of desultor) 
reading among a score of periodicals is admitted, much 
trouble and after-search will be saved if notes are made 
on the spot. An abstract from an article should be as 
brief as possible. Often the title is sufficient. In all 
cases care should be taken that the authority, with name 
and date of publication, is copied correctly. 

Many systems of filing and indexing information fai! 
because they undertake too much. The card index, so 
indispensable to office and library, is seldom adapted to 
the needs of the individual engineer. For a general index 
of technical periodicals attention is called to “The 
Industrial Arts Index,” covering a wide range of subject~ 
in an excellent manner. 


“os 


Marketing Engineering Ability’ 
By C. F. Harpinct 


The engineer has been freely criticized as “narrow.” 
It is said that he is unable to discuss subjects that do 
not immediately pertain to his profession. His estimate- 
and recommendations are often considered as impra 
tical by the business man who is seeking engineering 
advice. In correspondence and upon the witness stand, 
his statements are said to be too academic and involved. 

Engineering ability per se is not to be seriously criti- 
cized, but rather the marketing of that training in thie 
public mart of twentieth-century demands. 
young engineer of today has the latent technical ability. 
but lacks the wherewithal to provide that ability .wit! 
the handle that the layman, the business manager ani 
the town council must necessarily grasp if the engineer- 


*Abstract of a paper read before the American Association 
of Engineers, at Chicago, Oct. 6. 

+Professor of Electrical Engiy 
Lafayette, Ind. 
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profession is to be elevated to the position occupied 
the public mind by the physician and the lawyer. 

[t will be granted that the average engineer is tech- 

ally well trained. The employer and, the public, how- 

er, justly demand more than this relatively small por- 

n of the qualifications necessary for engineering success. 
‘he importance of such qualities as good habits, self- 

liance, industry, honesty, punctuality, initiative, sys- 
tem, popularity, ete., might be considered at considerable 

ngth. The object is not solely to secure more salary, 
or suecess and enjoyment of life are not measured in 
dollars and cents alone, 

How is this bond between the engineer and the em- 
plover or the public to be strengthened? First, it may 
he said, convince the young engineer of the importance 
of good written English and the necessity of clear and 
voncise verbal presentation of his recommendations to 
a nontechnical individual or audience. If an illustration 
of this need were called for, the following clause taken 
from an architect’s specifications applying to a building 
of considerable value would suffice : 

Material and Workmanship—The entire framework, col- 
umns, beams, ete., as indicated by the framing plans, or as 
specified, is to be of wrought steel, of quality as hereinafter 
designated, all materials to be provided and put in place by 
this contractor. All work to be done in a neat and skillful 
manner, and is to guarantee the construction and workman- 
ship with a bond equal to amount of tender for a term of five 
years, satisfactory to the proprietor and architects, to prop- 
erly carry or support the loads it is designated to carry, 
namely its whole weight, the weight of the several floors, roof 
and walls resting thereon, a 10,000 gravity tank, and the 
pressure of any wind which may not be designated a hurri- 
cane, and future three stories. 

The engineer should acquire knowledge of business 
principles, with which his audience is too often more con- 
versant than himself. Who shall interpret into the 
language of dollars and cents the estimates and findings 
of the engineer? Can anyone but him analyze as in- 
telligently the valuations upon which the corporation is 
to base its rate schedules? Surely, no one will question 
the justification of such a one suggesting to commission 
or court the fair and equitable gross income that should 


be allowed a railway corporation in order that it may 
pay a reasonable dividend upon its stock, when he is 
perhaps more conversant than anyone else with the con- 
struction, operating problems and costs of the particular 
utility in question. But the average young engineer 
knows little or nothing about rates, dividends, capitaliza- 
tion, stocks, bonds, ete. And what is worse, many con- 
sider it none of their affair. 

An estimate of the cost of an engineering project 
often forms the connecting link between the business 
world and the engineer. The business manager, the 
banker, courts and commissions judge the engineer by 
that portion of his work with which they are familiar— 
that is, estimated cost of construction, court testimony 
or appraisals of property. One commissioner severely 
riticized the engineering profession in general, because 
0 or three engineers varied by a margin of 10% upon 
$7,000,000 appraisal in which “going value” entered 

a large factor. He argued that engineering was an 
act science, and that unless the estimates of engineers 
uld be made as exact as the science they represent 
' profession was at fault. This example is quoted to 
licate the basis upon which the profession as a whole 
often falsely judged. Engineering was in this case 
rn of its art, and the important element of personal 
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experience behind the judgment of able engineers Was 
left out of consideration. Accounting practice and the 
proper treatment of depreciation reserves should be mat- 
ters of common knowledge to the engineer. 

Business knowledge, however, even when coupled with 
a command of one’s mother tongue, would fall short of 
the market demands upon the engineer without the neec- 
essary tact that must be exercised in all relations with 
the public. In a recent investigation made by a sub 
committee of the National Electric Light Association the 
following significant statement was submitted by one of 
the prominent managers of the West: 

Tact is one of the most important things in the public- 
utility business today, if not the most important. Tact and 
the habit of accurate thinking are essential, and we must 
add to these a good allowance of energy. My observations in 
the whole Northwest lead me to believe that most of the 
executive failures in this part of the country were due to 
lack of tact, and also to lack of ability to think rapidly. A 
technical graduate is too often inclined to follow strictly the 
letter of the law. This is because he has to deal so much 
with absolute natural laws which could not be tinkered with, 
whereas the executive and the commercial men have to deal 


with human beings, who as far as I can discover, do not fol- 
low any laws at all. 


The executive quite often fills the gap between the en- 
gineering department and the board of directors or the 
public. He acts as the buffer to receive the rough edges 
of the average engineering report, and to polish its sur- 
faces that they may make better contact with the layman 
and the financier.- Unfortunately he must frequently 
stand upon the fence picking the rough burrs from the 
tree of scientific investigation, which he must  labori- 
ously open before the tender kernels of opportunity for 
investment are disclosed. The term “executive ability” 
has come to mean “marketing ability” in many corpora- 
tions. It is a comprehensive quality involving many of 
the factors previously discussed. 

George Westinghouse was an engineer, first, last and 
always. There are many such in executive offices in this 
day. The number is rapidly increasing. Whereas we 
may grant for the sake of argument the claim of skeptics 
that executive ability is born and not made, it must be 
admitted that such a quality is often latent and lies 
dormant for years in many a human system. 


Light-Excluding Effect of Plate Girders—The question of 
the comparative light-excluding effect of lattice girders and 
plate girders in elevated-railway construction has been the 
subject of considerable controversy in connection with the 
third-tracking of elevated lines in Brooklyn (New York). The 
easterly half of the Fulton St. line was reconstructed a year 
ago with plate girders for both transverse and longitudinal 
supporting members to accommodate the third track. When 
drawings were submitted by the railroad company for the 
westerly or downtown portion of Fulton St., showing a similar 
type of construction, considerable objection was raised by 
property holders because of the amount of light and air which 
the proposed construction would exclude from the important 
stores which line this thoroughfare. The new three-track 
structure will be considerably wider than the present one and 
will require much heavier girders than the present girders, 
which are of the lattice type. The railroad company failing 
to obtain the approval of the Public Service Commission for 
the plate-girder design has now submitted drawings showing 
transverse girders of a combination type. These girders have 
a central portion about 22 ft. in length with lattice web 
members, while at each end is a web plate about 12 ft. in 
length. The loads on these girders are such that the end 
members of a full lattice girder would require very large 
connection plates, which would exclude practically as much 
light as a web plate. The Chief Engineer of the Public Service 
Commission has approved this type of girder, and Commis- 
sioner Henry W. Hodge has recommended approval by the 
Commission, 
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Hopple Street Viaduct Open 


The Hopple St. viaduct, Cincinnati, Ohio, consisting 
of reinforced-concrete cantilevers supported on 26_ sets 
of concrete piers, is now open for traffic and will be 
completed as soon as the electric-lighting system is in- 
stalled. All the center line of 
the structure, and each one independently supports two 
The total length of the viaduct 
proper is 1,930 ft., and with the approaches approxi- 
mately 2,600 ft. It provides a direct connection between 
Camp Washington and Fairmount, eliminating grade 
crossing for the Cincinnati, Hamilton & Dayton, the 
Baltimore & Ohio and Big well as 
providing a bridge over Mill Creek. In times of high 
water due to Ohio River floods all street traffic between 
the and western hills can be routed this 
structure. The total cost is about $430,000, of which 
amount the city will pay 6623% and the railroads 
33149. The construction work was done by the Kirchner 
Construction Co., Cincinnati. The superintendence of 
the work for the city was by Frank L. Raschig, principal 
assistant engineer, and F. S. Krug, chief engineer; and 
for the Baltimore & Ohio R.R. by A. M. Kinsman, engi- 
construction, and C. W. Millholland, resident 
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Concrete Symposium at Meeting 
of Albany Engineers 


The Albany Society of Civil Engineers conducted a 
symposium on concrete on the general subject of “Present 
Day Concrete Practice, or Safety First in Concrete,” on 
Oct. 24, under the leadership of R. S. Greenman. Con- 
crete aggregates were discussed by D. A. Watt, Assistant 
Engineer, U. S. Engineer Department, who stated among 
other things that hardness of stone is not so important 
for mass concrete, giving several examples where soft 
rock and even shale has been used successfully in con- 
He preferred gravel to stone. The matter 
of using both gravel and broken stone in the same concrete 
was brought up, the opinion being that such practice was 
permissible. Joseph Ripley, Consulting Engineer to the 
State Engineer, discussed various methods of placing 
concrete, with special regard to chuting. He stated that 
the slope of chutes on the Barge Canal work was 1 on 
1144, maximum length being 700 ft. When the slope is 
too steep segregation results. With a flat slope there is 
too much water. Attention was called to the fact that 
some contractors are slow to move the spout in the forms, 
preferring to run the concrete to one end of the form and 
throw the soft material toward the other end. This, of 
course, is a matter for the inspector to adjust. 

If. S. Mattimore, First Assistant Engineer, State 
Highway Commission, discussed concrete roadwork. The 
state built its first concrete road in 1912. This was a 
1: 214:5 mix, and the maintenance cost has been $1,000 
per per At the present time a first-class 


crete piers. 


mile year, 


concrete road costs to maintain only $129 per mile 
year. Of course, a rigid road requires a rigid shoul 


\ 
and a large part of the maintenance work is done on t! 
shoulders, 

Before placing concrete on an old macadam road, t! 
practice is to scarify the old road and re-roll it. Thi 
concrete roads of New York are 7 in. thick in the cente: 
and 5°4 in. at the sides, 

Gi. T. Murphy discussed concrete in buildings, choosing 
“Inspection” as his text. He maintained that cities 
should provide inspectors to watch the placing of concrete 
for private buildings. In reply the city engineer sug 
gested that it was up to the architect and owner to 
provide adequate inspection. 

Mr. Greenman’s subject was concrete fads, the greatest 
of which appeared to be waterproofing. He called atten- 
tion to the necessity for exercising stringent care in 
selecting the and repeated what is now 
generally accepted, that hydrated lime in proportions o| 
from 8 to 10% by weight makes a smoother flowing and 
a denser concrete. He stated his belief in the possibility 
of making too rich a mix. 
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Texas Engineers Discuss 
License Law* 


The most important subject considered at the annual 
meeting of the Texas Association of Members of the 
American Society of Civil Engineers, held at Dallas, 
Tex., Oct. 20 and 21, was the proposal to license civil 
engineers in the State of Texas. About 40 members 
and as many engineer guests were present. 

The subject of licensing Texas engineers has been under 
study and investigation for the past 18 months by a 
committee of the Texas Association, of which J. M. Howe 
is chairman. The report of this committee covered the 
investigations of the workings of similar license laws in 
Louisiana and Wyoming and the architects’ law in Ilinois, 
ithe activities of the Texas architects for a proposed archi- 
tects’ license law, as affecting the practice of structural 
engineers and designers of buildings for engineering 
purposes, together with a draft of a proposed license law 
as drawn by the committee. 

The proposed Texas license law provides for licensing 
surveyors and engineers separately under distinct quali- 
fication requirements, provides for a Board of Examiners 
with authority to revoke licenses for cause, and provides 
for temporary licenses without examination for qualified 
engineers from without the state, together with penalties 
as a means of enforcing the law. 

A number of letters were presented, which had been 
sent in response to inquiries from local members by 
engineers in the North familiar with the discussion and 
investigations made on the subject by the American 
Society of Civil Engineers. The discussion brought 
a lively debate as to the advisability of the proposed law. 


*Contributed by Terrell Bartlett, of Bartlett & Ranne) 
San Antonio, Tex. 
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The sense of the meeting was unanimous that some 
ethod should be found for eliminating the impostor 
ngineer with the public loss and injury to the profession 
sulting from his operations. As to the efficacy of the 
roposed law to this end there was sharp division of 
‘inion. There was no apparent advocacy of the law for 
ie purpose of making a close corporation of the engl- 
eering profession of the state. There was an expressed 
eling that no legislation should be attempted unless 
ie engineers of the state were fairly unanimous as to 
ts desirability and character. 

A motion by John B. Hawley, a director of the 
American Society of Civil Engineers, indorsing the pro- 
osed law and voting the committee plenary powers to 
arry on negotiations for the legislation was lost by a 

se vote. The final action taken authorized the com- 

ittee to continue its investigations, and to ascertain 
irther the sentiment of all engineers in the state on 
the subject of licensing engineers. 


Completion of Calcasieu River 
Bridge; Lake Charles, La. 


There was recently completed over the Calcasieu River, 
hear Lake Charles, La., the notable reinforced-concrete 
ridge shown in the accompanying view. From south to 
north the bridge comprises one 30-ft. girder span; three 
irch spans of 96 ft. each (clear); one double-leaf deck 
ate-girder drawspan of the Strauss trunnion bascuie 

pe, 118 ft. ¢. to c¢. of main bearings; three arch spans 
f 96 ft. each; and twenty-eight 30-ft. girder spans. 
There is a 20-ft. roadway. 

The minimum depth of water at the bascule piers 1s 
2 ft. All piers were constructed by the open-caisson 
method. Each arch span consists of two ribs with span- 
irel columns supporting the concrete deck. The bascule 
lifts are operated by two 5-hp. electric motors. 

The contractors for the concrete work were the Missouri 
Vallev Bridge and Iron Co., Leavenworth, Kan., and the 
Fruin-Conlon Contracting Co. The bascule lift draw- 
bridge was fabricated by the Federal Bridge Co., Wau- 
kesha, Wis., and erected by the Missouri Valley Bridge 
and Iron Co. All electrical equipment was designed by 
C. H. Norwood, electrical engineer, Chicago, Ill. F. H. 
Franklin, consulting engineer of St. Charles, La., pre- 
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the Parish of Caleasieu at a cost of ¥1 31,000. It is t 
Spanish Trail Highway from New Orleans to Houstor 


New St. Paul Union Station 
Plans Approved 


On Sept. 28, 1916, the St. Paul Union Depot C 
approved the new plans for a union station at St. Paul, 
Minn., and authorized the executive committee to proce 
with the acquiring of land and the consti tor 
Plans for this union station, which i ‘ ng 
ing of the Mississippi River channel, were prepared ove 
a vear ago, but were vetoed by the Chief of Eng : 
because of improper provision for navigation require 


ments. The new scheme does not contemplate any 
change in the channel. 

The revised layout makes it necessary that the Great 
Northern, the Northern Pacific, the Chicago, Burlington 
& Quincy, the Chicago, St. Paul, Minneapolis & Omaha 
and the Chicago, Milwaukee & St. Paul railways turn in 
considerable land, the basis for which has already been 
made, Only one piece of private property remains to be 


taken. 


Limit Set to Court Review of 
Utilities Commission Orders 
The New York Court of Appeals has recently rendered 

a decision of far reaching importance with respect to the 

powers of a public service commission to control the oper- 

ations of the companies under its jurisdiction. The com- 
mission is given authority under the New York law to 
direct public service corporations to undertake “reason- 
able improvements.” On Mar. 19, 1915, the Commission 
for the First District directed a gas company to extend 
its mains and supply service in certain outlying territory. 

The gas company appealed to the courts against the en- 

forcement of this decision, contending that the cost would 

be greater than the financial return would warrant. The 

Appellate Division upheld the gas company and annulled 

the order of the commission as unreasonable. This ruling 

has now been reversed by the Court of Appeals in a unan- 
imous decision. The important point in the decision is 
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the declaration that courts have no right to exercise such 
administrative powers as those possessed by the Public 
The court could only annul the 
commission’s order if it found it to be an unreasonable, 
unlawful, arbitrary, or capricious exercise of power. The 


Service Commission. 


court had no authority to go into all the details of the 
case and practically act as a public service commission of 
a superior order. The Court of Appeals declared that if 
the decision of the Appellate Division had been allowed to 
stand it would “go far toward defeating the efforts of the 
Legislature to establish agencies to regulate great public 
service corporations.” 


z 


Engineers’ Advice Not Heeded 


Sharp criticism of the Mayor of Cleveland, Ohio, for 
not following the suggestion of a committee of the Cleve- 
land Engineering Society that engineers be chosen for 
directors of public service and public utilities was a fea- 
ture of a recent address before the society by Mayo Fesler, 
secretary of the local Civic League and secretary to 
ex-Mayor Newton D. Baker. Mr. Fesler said in part: 

The Cleveland Engineering Society, always alive to the best 
interests of the city, sent the newly elected mayor, Harry L. 
Davis, a courteous letter offering the most generous codépera- 
tion of the society and its members in the improvement of the 
public service. 

In that letter the committee wisely pointed out how much 
more economically and efficiently the technical service could 
be performed if men with engineering training and experience 
were appointed. This was in full accord with the mayor's 
own statement in his platform and on the stump. 

The letter specified particularly the offices of director of 
publie service and director of public utilities as positions that 
should be filled “by men having broad engineering experience 
combined with administrative ability.” 

What did the mayor do? He appointed to the directorship 
of public service a lawyer whose only training for the office 
was three terms in the city council and effective political 
service in both Mayor Davis’ mayoralty campaigns. 

The directorship of public utilities was given to the secre- 
tary of the Federation of Labor, whose training had been that 
of business agent for the waiters’ union. 

Immediately under the director of public service are two 
offices which only engineers can fill satisfactorily and effi- 
ciently, the city engineer and the commissioner of streets. 
The city engineer, a member of the engineers’ society, was 

disturbed, but in the new position of commissioner of 
streets, to which the citizens’ street committee, appointed by 
the Cleveland Automobile Club, had urged the appointment 
of a competent engineer, the director appointed a horseshoer, 
a ward leader whose only experience had been a few months’ 
service in the street department under 
administration. 
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Highway Bridge Wrecked by Concrete Mixer—The bridge 
carrying Beale St., Quincy, over the tracks of the 
New Haven R.R., was wrecked on Oct. 27 by a large concrete 
mixer on a flat-car in a train passing beneath it. The bridge 
was nearly 50 old and to have afforded 
headroom than modern structures the line. The 
concrete mixer projected above the box-cars in the train 
high enough to cause the damage. A 12-in. water pipe that 
crossed on the bridge was broken. As considerable time 


elapsed before the water was shut off, the neighborhood was 
flooded. 


Mass., 


years is said less 


more on 


A Septic Tank Patent Infringement Suit has been brought 
against Shelbyville, Ky., by the Cameron Septic Tank Co., 
Chicago, UL Shelbyville is a member of the National 
Septic Process Protective League, the City will be defended by 
Wallace R. Lane, of Parkinson & Lane, Chicago, attorney for 
the League. Mr. Lane defended the Knoxville, Iowa, suit. 

The Relative Cost of the Different Essentials in road build- 
ing, according to statistics compiled by the American Highway 
Association, are given follows: In the case of 87 gravel 
roads the grading and drainage averaged 41% and the sur- 
59% of the total in 104 waterbound macadam 
grading and drainage cost 37% and the surfacing 
In 53 bituminous macadam roads these proportions were 
and 73° These figures show that more than half the cost 
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of a surfaced road is generally spent for the materials ana 


labor employed in surfacing the graded and drained roadbed 


New Passenger and Freight Terminals for the City of! 
Cincinnati, Ohio, have been definitely decided upon, according: 
to a statement published in the “Cincinnati Enquirer” of Oct 
4. It is stated that the three most important railways en 
tering the city, the New York Central Lines, the Pennsylvania 
and the Baltimore & Ohio, have agreed upon a tentative sit: 
for a passenger terminal that will place the tracks and th: 
station at least 75 ft. above low-water mark, so that opera- 
tions will not be interrupted even by a record-breaking flood 
The plans include reconstruction of the city’s freight-termina! 
facilities as well. 

City of Private Gas and Electric Plants has 
been proposed by the Memphis (Tenn.) Municipal Commission 
to two local electric companies. The utilities would be al- 
lowed annually 6% return and 3% depreciation on appraised 
value. The Commission made an alternative proposition for 
the general reduction of local rates, seeking a maximum of 
6c. per kw.-hr. for current in place of 10c.; 85 and 80c. per 
1,000 cu.ft. for gas in place of $1; and lower prices for street 
lighting. The companies have made a counter proposal for 
rate adjustment after appraisal. The city some time ago 
authorized the issue of $1,500,000, bonds for a municipal elec 
tric plant, and these bonds have now been advertised fo: 
sale on Nov. 14. The Commission has employed F. W. Ballard 


of Cleveland, as its engineer, and has asked him to select 
site for a municipal station. 
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F. T. Cadmus has resigned as Manager of the Ambridge 
plant of the American Bridge Co. to become Manager of the 
Pottstown plant of the McClintic-Marshall Co. 

George B. Gascoigne, Assoc. M. Am. Soc. C. E., Assistant 
Engineer of the city engineering staff of Cleveland, Ohio, has 
been appointed Sanitary Engineer at a salary of $2,400 per 
annum, 

T. J. Turk, Chief Engineer of the Inter-State Motor Co., 
Muncie, Ind., has been appointed Assistant General Manager 
of the company. He is a mechanical-engineering graduate of 
the University of Michigan. 

E. Fuller, recently with George W. Fuller, Con- 
sulting Engineer, New York City, has accepted a position with 
the engineering staff of the City of Philadelphia, 
connection with proposed sewage-disposal works. 

Cc. P. Collins, Assoc. M. Am. Soc. C. E., has resigned as 
Sanitary Engineer of Johnstown, Penn., together with four 
members of his staff, as a result of friction between the City 
Department of Sanitary Engineering and the City Engineer- 
ing Department. 

William A. Duff, Assoc. M. Can. Soc. C. E., Engineer of 
Bridges of the Canadian Government Ry., at Moncton, N. B., 
has been promoted to be Assistant Chief Engineer. He will 


have the duties of both Engineer of Bridges and Engineer in 
charge of the Halifax ocean terminals. 


Myron 


Penn., in 


John H. Bringhurst, Assoc. M. Am. Soc. C. E., has resigned 
as Instructor in Civil Engineering at the University of Mich 
igan to become Associate in Civil Engineering at Johns Hop- 
kins University under Prof. C. J. Tilden. Mr. Bringhurst is 
a graduate of the University of Michigan. 


Alfred D. Flinn, M. Am. Soc. C. E., Deputy Chief Enginee: 
of the Board of Water-Supply of the City of New York, has 
been appointed Secretary of the Mayor’s Advisory Committe: 
on the extension courses of the College of the City of New 
York, which have been organized for the benefit of municipa! 
employees. 

Cc. C. Harshman, of San Francisco, who is the author of th: 
article on “Obsolescence in Appraisals for Rate Making,” 
appearing elsewhere in this issue, is a graduate of the Ele 
trical Engineering Department of the University of California 
and has been vaiuation engineer on the staff of H. T. Cory, of 
San Francisco, since September, 1914. In this position he has 
had chief responsibility in connection with the valuation of 
some of the principal public utilities of California, notab|) 
the Los Angeles Gas and Electric Corporation, with a vali 
ation of $16,000,000, the People’s Water Co., $16,000,000 and 
the Mount Whitney Power and Electric Co., $4,000,000. 


L. W. Baldwin, General Manager of the Central of Georgi’ 
Ry., has been elected a Vice-President of the railway con 
pany. He was graduated from Lehigh University in 1896 a: 
began his engineering experience as a chairman on the IIllin: 
Central R.R. in July of the same year. He was in the en- 
gineering and maintenance-of-way departments until 1%(4 
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hen he became a trainmaster. After being promoted in the 

erating department to the position of Division Superintend- 

t, he returned to the engineering corps as Engineer of Main- 

nance-of-Way. But three years later he again became Di- 
sion Superintendent and in January, 1915, became General 
superintendent of the southern lines of the Illinois Central 
~R. at New Orleans. Since November, 1915, he has been 
General Manager of the Central of Georgia Ry. 
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Samuel Brown, for 30 years Superintendent of Erection for 
the T. H. Brooks Co., Building Contractors, Cleveland, Ohio, 

ed Oct. 14. He had charge of construction of several Cleve- 
land skyscrapers. 

Robert Edgar Noyes, M. Am. Inst. E. E., former Instructor 
n Electrical Engineering at Pratt Institute, Brooklyn, N. Y., 
died Oct. 24 at his home in Pittsfield, Mass., from infantile 
paralysis (acute anterior poliomyelitis). He was born in 
Crowell, Neb., Dec. 14, 1879. He is survived by a widow and 
two young daughters. 

Charles W. Hotchkiss, M. Am. Soc. C. E., Chairman of the 
Board of Directors of the Virginian Ry., President of the 
Richmond Light and Railroad Co. of Staten Island, New York, 
and widely known in the railway and financial fields, died 
Oct. 29, at Battle Creek, Mich. He was born in Unadilla Forks, 
N. Y., June 17, 1863. His engineering experience began at 
18 years of age as a rodman on the New York, West Shore & 
Buffalo R.R. Subsequently he was for 10 years Assistant 
Engineer of the Michigan Central R.R. From this position 
he was promoted in 1896 to that of Chief Engineer of the 
Chicago Junction Ry. From 1899 to 1900 he was Chief Engi- 
neer of the Chicago Transfer and Clearing Co. For the fol- 
lowing five years he was President of the Indiana Harbor R.R., 
then General Manager of the Chicago, Indiana & Southern 
R.R. In 1912 he was elected President of the Chicago Tunnel 
Co. Mr. Hotchkiss moved from Chicago to New York in 1913, 
when he was elected President of the Rail Joint Co. of 
America. He was a member of the Western Society of Engi- 
neers, the American Railway Engineering Association, the 
Engineers Club of New York and other clubs in Chicago and 
New York. 

Theodore Newell Ely, M. Am. Soc. C. E., formerly Chief of 
Motive Power of the entire Pennsylvania R.R. system, died 
Oct. 29 at his home at Bryn Mawr, Penn, He was born 
at Watertown, N. Y., June 23, 1846. He was graduated from 
Rensselaer Polytechnic Institute in 1866 and was employed at 
the Fort Pitt foundry at Pittsburgh, Penn. His railway ex- 
perience began in 1868 with the engineering department of 
the Pittsburgh, Fort Wayne & Chicago Ry., at Pittsburgh, 
Penn. Soon after he was appointed Assistant Engineer of the 
Philadelphia & Erie division of the Pennsylvania R.R. He 
was promoted to be Superintendent in 1869 and Assistant Gen- 
eral Superintendent in 1870. Three years later he was ap- 
pointed Superintendent of Motive Power of the Philadelphia & 
Erie division and from then on his rise to the head of the 
motive power department of the entire system was steady 
and continuous. He was Chief of Motive Power of the Penn- 
sylvania R.R. lines east and west of Pittsburgh for 18 years— 
1893 to 1911. He was then retired on a well-earned pension. 
Mr. Ely was a member of the American Society of Mechan- 

il Engineers, the Institution of Civil Engineers (Great 
Britain), the American Institute of Mining Engineers, the 
Franklin Institute and many other learned and scientific so- 
eties. He was President of the Eastern Railroad Associa- 
on and was a member of the permanent commission of the 
International Railway Congress. He received the honorary 
egree of Master of Arts at Yale University in 1897 and that 
f Doctor of Science at Hamilton College in 1904. 
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IERICAN MINING CONGRESS. 

Nov. 13. In Chicago, Secy., J. F. Callbreath, Munsey Bldg., 
Washington, D. C. 

RO CLUB OF AMERICA. 

Nov. 13. Annual meeting in New York City. Secy., Wm. 
Hawley, 297 Madison Ave., New York City. 

‘TIONAL COMMERCIAL GAS ASSOCIATION. 

‘ov. 13-18. Convention in Atlantic City, N. J. Secy., Louis 
Stotz, 61 Broadway, New York City. 

‘“HMOND RAILROAD CLUB. 
v. 13. Annual meeting. Secy., F. O. Robinson. 

TIONAL ASSOCIATION OF RAILWAY COMMISSIONERS. 

‘ov. 14. Convention in Washington, D. C. Secy., W. F 
Connolly, Washington. 
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SOCIETY OF NAVAL ARCHITECTS AND MARIN 
ENGINEERS 
Nov. 16-17 Annual meeting im New York Cits Secy D>. H 
Cox, 29 W. 39th St 
ELECTRIC POWER CLUB 
Nov. 15-17 Annual meeting in Hot Springs, Va Secy., C. H 
Roth, 1410 W. Adams St., Chicago 
KANSAS GOOD ROADS ASSOCIATION 
Nov. 16-17 Annual meeting in Lawrence Societ 
quarters in Kansas City 
SOUTHERN AND SOUTHWESTERN RAILWAY CLUB 
Nov. 16. Annual meeting in Atlanta, Ga Secy., A. J. Merrill 
P. O. Box 1205, Atlanta 
CITY MANAGERS’ ASSOCTATION 
Nov. 21-23 Convention in Springfield, Mass Oo. FE. Carr, 
Niagara Falls, N. ¥ 
NATIONAL MUNICIPAL LEAGUE : 
Nov. 23-25 Annual meeting in Springfield, Mass Secy.. ¢ 
R. Woodruff, 705 North American Building, Philadelphia 
RAILWAY GARDENING ASSOCIATION 
Dec. 5-7. Annual meeting in New Orleans. Secy., Charles 
E. Lowe, Sewickley, Penn. 
PORTLAND CEMENT ASSOCIATION , . 
' Dee. 11-13. Annual meeting in New York City Assist- 
ant to General Manager, A. H. Ogle, Chicago, Il. 





The National Builders’ Supply Association will hold its 
annual meeting at the Hotel Sherman, Chicago, Feb. 12-13 
The secretary is L. F. Desmond, 1211 Chamber of Commerce, 
Chicago. 

The Tenth Chicago Cement Show will be held in the Co- 
liseum Feb. 7 to 15, under the management of the Cement 
Products Exhibition Co. (Blaine F. Smith), 210 So. La Salle 
St., Chicago. 

The American Concrete Institute will hold its annual meet- 
ing coincidently with the Cement Show, at the Hotel La Salle, 
Feb. 8 to 10. The secretary is Harold D. Hynds, 1418 Walnut 
St., Philadelphia 

The Hllinois Lumber and Builders’ Su; ply Dealers’ Asso- 
elation will hold its annual meeting at che Hotel Sherman, 
Chicago, Feb. 14 to 416 The secretary is Geo. W. Jones, 431 
South Dearborn St., Chicago. 

The Municipal Engineers of the City of New York will hold 
their 14th annual dinner at the Hotel McAlpin, on Saturday, 
Nov. 25, at 7 p.m. Tickets sell for $3 each. C. S. Bell is 
Chairman of the House Committee. 


The Alabama Technical Association was formally organized 
at a recent meeting in Birmingham The association will 
include the members of the five national engineering so- 
cieties. The movement for state organization, according to 
local press dispatches, was started by H. S. Geismer, Frank H. 
Crockard, S. H. Lewis, Martin J. Lide, Julian Kendrick, H. M 
Gassman, F. G. Cutler, Priestly Toulmin and W. E. Mitchell 
The constitution and by-laws have been drawn up and 
mailed to all members of the national organizations in the 
state. 


The Steel Treating Research Club is the name of a new 
technical society in Detroit, Mich Meetings are held in the 
rooms of the Detroit Engineering Society, 46 West Grand 
River Ave. The present dues are $6 per year for active mem- 
bers; it is very possible, however, that this rate will be cut 
in half. An employment exchange is provided for the use 
of anyone requiring services of men for case-hardening, heat- 
treating, tool or tool-hardening work, or for chemists and 
metallurgists. The officers are as follows: President, C. N. 
Dawe, and the Secretary, H. G. Kiefer. 

The New England Water-Works Association—The Nomi- 
nating Committee appointed by President Sullivan met on 
Oct. 21 and prepared the following list of nominations: For 
president, Caleb Mills Saville, Hartford, Conn.; for vice- 
presidents, Carleton E. Davis, Samuel E. Killam, Henry V. 
Macksey, Frank A jarbour, Percy R. Sanders, Thomas Mc- 
Kenzie; for treasurer, Lewis M. Bancroft; for advertising 
agent, George A. King, Taunton, Mass.; for secretary, Willard 
Kent, Narragansett Pier, R. I. The November meeting will 
be held in Boston, on Nov. 8, at the Hotel Brunswick. 

American Society of Mechanical Engineers—The following 
officers for 1917 have been nominated by the nominating com- 
mittee of the society: President, Ira N. Hollis, president of 
the Worcester Polytechnic Institute, Worcester, Mass.; Vice- 
Presidents, Charles H. Benjamin, dean of the Schools of En- 
gineering, Purdue University, Lafayette, Ind.; Arthur M 
Greene, Jr., professor of mechanical engineering at the Rens 
selaer Polytechnic Institute, Troy, N. Y.; Charles T. Plunkett, 
president and secretary of the Berkshire Cotton Manufacturing 
Co., Adams, Mass.; Managers, Robert H. Fernald, Whitney 
professor of dynamical engineering, University of Penn- 
sylvania, Philadelphia, Penn.; William B. Gregory, professor 
of experimental engineering, Tulane University, New Orleans, 
La.; C. R. Weymouth, chief engineer of Charles C. Moore & 
Co., San Francisco, Calif.; Treasurer, William H. Wiley, pub- 
lisher, New York City. 
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does not require a separate fire. There are two compa 
s _ z ments to the kettle. A fluxing tank large enough to hold 
Appliances and Materials i half-day’s run can be added, or a detached tank on separa: 
: wheels may be used. The measuring boxes are one-h 
a batch capacity and are equipped with standard beam scal 
Passenger-Omnibus Trailer The mixer is of the two-spindle pug type and is gear drive 
A novel design of trailer-type omnibus has been developed The mixer discharges into a wagon on the street level, 
by R. B. Fageol, of San Francisco, and is being exploited by depressed driveway being necessary. 
the Fadgl Flexible System, Inec., Hobart Building, San Fran- The machine has an overall length of 34 ft. 9 in. a wid 
cisco. One of these “flexible street cars’ is shown in the of 7 ft. 3 in. and an overall height of 18 ft. 9 in. The travelir 
accompanying view—that built for the Pacific Electric Co., of height with the elevator taken down is 12 ft. The outf 
Los Angeles. A trial run of this machine over the Tehachapi weighs 26 tons. The capacity is rated at 80 cu.yd. per 8-h 
Mountains and Mojave Desert (250 mi.) is reported to have ay in %-cu.yd. batches. This is equivalent to 1,200 sq.yd. of 
2-in. asphalt surfacing. The machine is known as the Austi: 
asphalt mixer and is made by the Municipal Engineering an 
Contracting Co., Chicago, Il. 
* * * 
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Protection Against Accidental Reversal of Motor 
A new reverse-phase relay is manufactured in both circuit- 
opening and circuit-closing styles by the General Electric Co 
The relay operates on the same principle as the squirrel-cage 


FADGL “FLEXIBLE CAR” 


been made in 10% hr. and at a gasoline consumption of less 
than 1 gal. per 18 mi. The car was put in regular service by 
the Fresno Traction Co. in July 

This type of car was designed primarily for use of street- 
railway companies as a feeder for rail lines. The weight of 
the bus body is carried largely on the single pair of rear 
wheels, the forward end being pivoted on any make of car 
that it is desired to use—even a light Ford. The rear wheels 
are made to track with the hauling wheels. The body shown 
seats 15 to 18; a larger size is used for interurban service. 

: 2 @ 
Self-Propelling Asphalt-Mixing Plant 

An asphalt-mixing plant that is portable and self-pro- 
pelling, to the extent of developing a speed of 1 mi. per hr., 
has been placed on the market by the Municipal Engineering 
and Contracting Co., Chicago, Tll As shown in the accom- 
panying illustration, the machine rests on four steel wheels, 
the front ones being 40 in. in diameter with 14-in. face, and 
the rear wheels 48 in. in diameter with 24-in. face. In place 
of the rear wheels a caterpillar tread may be used. The 
firebox is built in and forms a part of the main frame. One . i ee ie Spee r 
side is equipped with a furnace for crude oil, the other side A SAFEGUARD WHEN THE ELECTRIC MOTOR 
with doors and grate bars for burning coal, wood or coke. REVERSES ACCIDENTALLY 
The drier consists of three drums built into one unit. The 
largest drum is 68 in. in diameter. Each drum occupies a 
space 14 ft. by 5 ft. 8 in., and the three are equal to a single 
continuous drum 4 ft. 3 in. in diameter by 40 ft. long, with 
643 sq.ft. of heating surface. The drums-revolve at 8 r.p.m. 
The asphalt-mixing kettle is above the drier and therefor, 


induction motor; the operating coils correspond to stator, and 
a hollow aluminum cylinder connected to the contacts is 
analogous to rotor. When a phase is reversed, the plunger 
operates the contact. These relays are furnished for two- 
phase or three-phase service. 
+ + > 
Purifier for Lubricating Oil 


A new design of purifier or reclaimer for used lubricating 
oil is being made by the De La Vergne Machine Co., of New 
York City. The device is in the shape of a double-shell tank, 
the inner compartment containing the oil and the outer 
(annular) serving as a hot-water jacket. The cleaning 
process consists in agitating the old oil with a solution of a 
special proprietary coagulant, “Oilite.’ An equal amount of 
hot water is let into the oil from the jacket, a solution of the 
coagulant (%4 Ib. per gal. of oil) is added, and the contents of 
the inner tank are agitated by compressed air or a mechan- 
ical stirrer. Then the mixture is allowed to settle for 10 hr 
The dirt and impurities form a sludge between the clean 
oil and dirty water. When the connection between inner and 
outer compartments is opened, the clear oil is automaticall) 
discharged. 

a a 
Insulating Paint 

Two new insulating paints for electrical apparatus are 
being made by the Union Insulating Co., West Jackson 
Boulevard, Chicago, under the trade names “Ohmlac” and 
“Hyblack.” They are made from mineral hydrocarbon mined 
in Utah, called elaterite or wurtzilite. This asphaltic bas« 
is combined with nonoxidizing oils and thinned with naphth 
The paints are claimed to be useful also for protection again- 

AUSTIN SELF-PROPELLING ASPHALT PLANT gases, acids, alkalies and electrolytic action. 





